
i’ou XTX. 


JAMUARV, I03B 


Nu. 1. 


Entered ss s«cond'cia»« matter September M. 193*1. at ibe post oifice a 


t Rio Piedraa. Puerto Rico, under the 


Act of August 24, 1912. 


THE JOURNAL OF AGRICULTURE 

£/ the 

UNIVERSITY OF PUERTO RICO 

In contlnnatlon ol The Journal of the 
tlepartment ol Agricultare of Puerto Rico 


MF.LVIM.E T. COOK. Editor 



EFFECT OF BORON ON THE GROWTH OF CERTAIN 
GREEN PLANTS 

By Antonio Rodriguez Geigel 

Chiefs Division of A fit icuUural Industrie’s, 

Dfpat tturnt of A^rifuliute- and Commercf. 

STUDIES ON DISEASE RESISTANCE 

I. A TOBACCO RESISTANT TO ORDINARY TOBACCO MOSAIC 

^yj. A. B. Noll a 

Assistant Commissionrr of Agricullute 


PllBUSHKl) BY 

TBE AGRICULTURAL EXPERIMENT STATION 

Kto PlBt>RA!i, P. U. 


Issukh May 1§S5 






In continuation of The Journal of the Department of Agriculture of Puerto Rico 


Published Quarterly: January, April, July and October of each year. 

T. Cook, kuitur 


VoL. XIX. January 1935 

No. 1. 


EFFECT OF BOBON ON THE OBOWTH OF CEBTAIN 
GBEEN PLANTS * 

By Antonio RomfouEZ GAioel,** 

Introduction 

111 recent years considerable attention has been given to the ele- 
ments manganese, copper zinc and boron in relation to plant nutri- 
tion. Manganese has been definitely established as an essential ele- 
ment. The evidence for boron as an essential element is not as 
definite as the evidence for manganese but still it is fairly convincing. 
Like other elements boron at low concentration may increase plant 
growth while at higher concentrations boron is toxic. In general 
boron at concentrations in excess of one part per million has been 
found to be injurious to i)lants. This toxicity of boron is manifested 
by a distinct chlorosis of the leaves, defoliation and abscission of 
young fruits. Death may ultimately result from excess of boron. 

Boron deficiency is of little practical importance in crop produc- 
tion, since there appears to be in most soils an adequate supply of 
available boron. Boron toxicity has been reported under certain 
conditions and is a problem of practical importance and may be a 
problem of greater importance than is generally recognized. Thus 
in Southern California and in the valley of the Rio Grande in Texas, 
fruit trees have been reported as injured by boron. These conclu- 
sions are based on the character of the injury, i. e. chlorosis, defolia- 
tion and abscission of fruit and evidence on the presence in the plant 
and irrigation water of unusual amounts of boron. The fact that 
cholorosis is associated with boron injury suggests that boron in- 
terferes in some manner with the normal iron or manganese relation- 
ships. It further suggests that boron may owe its favorable effects 
on plants by counteracting or antidoting the toxicity of iron or 
manganese particularly the former since in general less attention has 

* A thesis presented to the faculty of the graduate school of Oornell Unlyerslty at partly 
fulflUment requirements for the degree of Doctor of Philosophy. 

**Ohief, Dirislon of Agricultural Industries, Department of Agriculture and Oomineroe. 
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been given to the quantity of iron added to the culture medium than 
that of manganese. 

This investigation is concerned with the toxicity of boron and 
more specifically with a possible relation of iron to boron. Three 
hypotheses have been advanced to account for boron toxicity. (1) 
Boron may have a direct influence on chlorophyll resulting in its 
destruction. (2) Boron may have an etffect on iron which is essential 
for cholorophyll formation. The solubility of iron may possibly be 
decreased either in the culture medium in the soil, or in the plant. 
(3) There is the possibility also that in the presence of boron there 
is a decreased permeability of the cell to iron or a lesser accumula- 
tion of iron. Similar relations might hold with respect to manganese* 

The problem of boron toxicity is one of theoretical as well as 
practical importance. Basic studies are essential for the develop- 
ment of practical method of control. 

Review op the Literature 

Boron seems to be widely distributed and probably occurs in all 
green plants. Wittstein and Apogier (36) in 1857 were the first to 
claim the presence of boron in plants. Baumert (2) 1888 detected 
boron in wines. E. 0. Von Lippman (20) 1888 demonstrated its 
presence in the leaves and roots of sugar beets. Hotter (14) 1890 
analyzed various fruits, leaves and twigs of certain plants finding 
boron present in apple, pear, cherry and others. H. Jay (16) 1895 
analyzed various plants and concluded that boron is of universal 
occurrence in the plant world. He also stated that plants varied in 
their capacity for absorbing boron. 

In recent years the problem of the stimulative action and the 
essential nature of boron has attracted the attention of various in- 
vestigators. Nakamura (26) 1903 using peas and spinach in pots 
with soil found that the addition of one milligram of borax per kil- 
logram of soil exerted a stimulant action while 5 milligrams had a 
slight depressing action. Agulhon (1) 1910 in his exhaustive studies 
using sand, water and soil cultures found that boron was beneficial 
for plant growth. Brenchley (3) 1914 using barley and peas in 
water cultures gave evidence of stimulation with the lower concentra- 
tions. With barley stimulation was not very evident. K. Warring- 
ton (83) 1923 in her extensive work on the effect of boron compounds 
on the broad beans and other plants, rising water cultures, soil cult- 
1 ^^ field experiments, concluded that mi essential 

held the view that boron fmietioned eata^ 
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ically in the plant. Plants showed variations as to the need for 
boron. Seasoned variation was important. Lack of boron affects 
meristematic tissues. Brenchley and Thornton (4) 1925 presented 
evidence to show that the absence of boron from the culture medium 
does not affect the entrance of the legume organism into the plant 
roots, but rather that gorwth of the plant without boron has affected 
the development of the nodules. The vascular supply of the nodules, 
was defective. Such nodules having no vascular strands remained 
small and buried in the cortical tissues. In nodules without vascular 
strands the bacteria do not give rise to bacteroid forms. There 
was a reduction in nitrogen fixation. Warrington (34) 1926 in her 
studies on the changes induced in the structure of Vicia Faha, by the 
absence of boron from the nutrient solution, found hypertrophy of 
the cambium, frequent disintegration of the phloem and ground pa- 
renchyma, and poor development of xylem with ultimate breaking 
of this tissue. 

Sommer and Lipman (31) in 1926, using conductivity water and 
highly purified chemicals, presented photographic evidence showing 
that boron is essential for the growth of green plants. Brenchley 
and Warrington (6) in their study on the role of boron in the growth 
of plants reported complete failure of growth in the absence of 
boron. In the absence of boron, irrespective of the pH of the nutrient 
medium death ultimately occurred. They obtained better growth 
with a solution having a pH of 6.2. In their study on the influence 
of the concentration of boron on growth, they claim that the critical 
factor is the absolute amount of boron available in any one period 
and that concentration is not important so long as the rate of replace- 
ment is rapid enough to supply the required amount. A lower con- 
centration of boron will sufiice if the nutrient solution is frequently 
renewed. They stated that the form in which boron is present is 
of no importance and that sufficient amounts can be obtained from 
the insoluble borates. Boron could not be replaced by any other ele- 
ment and could not replace any of the essential elements. The au- 
thors claim that without boron, calcium is not fully utilized and 
that boron enables the plant to actually obtain more calcium or utilize 
it more efficiently in metabilism. Swanback (32) 1927 presented evi- 
dence indicating that boron is essential for the growth of tobacco. 
Collins (6) 1927 using sand, soil and water cultures claimed that 
boron is not necessary during the seedling stage. He obtained no 
stimulation by boron and concluded that boron is not necessary for 
the pi^nctioh of a bean plant. Johnston and Dore (It). 
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1928 from their study on the influence of boron on the chemical com- 
position and growth of the tomato plant concluded that boron in 
concentration of 0.5 parts per million is necessary for the normal 
growth and development of the tomato plant. With a deficiency in 
boron they noted death of the terminal meristem and breaking down 
of conducting tissues in the stem. They found more total sugar and 
starch in the leaves and stems of boron-deficient plants and relate 
this to deficient conducting tissue. McMurtry (23) in 1929 cor- 
roborated the results obtained by Swanback. McHargue (21) 1930 
also found a marked stimulation of growth with the use of boron. 
In a later paper (22) 1932 he describes special symptoms obtained 
with lettuce when boron was deficient. A. R. C. Haas (8) (9) (10) 
working with citrus trees has reported the necessity of small amounts 
of boron for their growth. 

The various investigators who have dealt with the essential nature 
of boron have also studied the range in. which boron is toxic. In 
general they have found that boron in concentrations above one part 
per million is toxic to plants. Such toxicity is marked by a chlorosis, 
defoliation and shedding of young fruits. 

The problem of boron toxicity has become important in the dry 
regions of California and Southern Texas. Fruit trees of these 
regions have been affected with a chlorosis and final shedding of 
leaves and young fruits, thus causing damage of economic importance. 
The cause of this injury has been studied by various investigators. 
Kelley and Brown (19) found that boron is a natural constituent 
of the irrigation waters of Southern California. Subsequent in- 
vestigations by Scofield and Wilcox (26) have confirmed these earlier 
reports and on the basis of their findings they concluded that boron 
is the cause of the injury to the crops of these regions. They stress 
the fact that the severity of crop injury resulting from boron may 
be influenced by local soil conditions, by climatic conditions, by 
method or quantity of irrigation and by the program of fertilization. 

Skinner, Brown and Reid (28) in studying the effect of borax 
on plants made field experiments with various crops. They found 
borax when applied under field conditions to retard growth and 
crop yield. They refer repeatedly to a ‘‘bleaching’’ of the leaves 
though reduced yield was noted without chlorosis. With com they 
state that badly bleached plants were obtained when borax was used 
in amounts greater than 5 pounds per acre. They suggest “this 
prevention of chlorophyll formation may be due to an interference 
with the assimilation of iron, similar to the action of calcium or as 
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observed with an excess of manganese compounds/' Tip burn has 
also been noted by these investigators as well as by others. 

Summarizing the results of these various investigations, the con- 
elusions are that boron at concentrations in excess of one part per 
million is toxic and that boron is essential for the growth of green 
plants. No evidence is available concerning the role played by boron. 
Views concerning the role of boron in relation to iron and toxicity 
have been stated previously. 

Experimental Methods 

In all of the previous work on boron, higher plants have been 
used which normally grow on soils. In my own experiments I 
selected two water plants, one of the duckweeds, ^Spirodelo pohjrhyza, 
a liigher plant, and the other a species of Chlorella a unicellular alga. 
The former was obtained*from Dr. Albert Saeger, w^ho maintained it 
under pure culture condition. The alga was originally obtained 
from the soil by Wann and Hopkins (11) and has been maintained 
under pure culture conditions. 

These plants were selected because their relation to iron and man- 
ganese has been well established, and it is possible to grow these 
in large numbers under uniform conditions. Thus, statistically such 
results as might be obtained should be significant. 

In the experiments with Spirodela the plants were grown both 
under pure culture conditions and under ordinary water culture 
methods. With Chlorella ^ however, all the experiments were made 
under pure culture condition. With the Spirodela experiments, 
under ordinary culture conditions, ten plants were removed from 
the stock culture and transferred to the beakers containing the solu- 
tions under consideration. In the pure cultures only one plant was 
transferred to each culture at the outset of the experiment. Atten- 
tion was given to the selection of uniform plants. 

The stock cultures of Chlorella are maintained on potato-dextrose 
agar, a medium excellent for the growth of the alga. In starting 
cultures for the experimental work the following procedure was 
adopted. A small mass of cells was removed from the agar slope 
by means of the platinum needle and added to 10 cc. of sterile 
distilled water. This was agitated well until thorough suspension 
of cells was obtained. To the culture medium was then added one 
cubic centimeter of the suspension by means of a sterile pipette.. 
The suspension used in the various estperiments was made to contain 
approximately the same number of cells. 
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The cultures after inoculation were placed on a table in the 
laboratory in front of a window where sufficient light was available 
for good development. The arrangement of the cultures was changed 
daily in order to eliminate differences in illumination. 

Counts of the number of plants formed in the cultures of Spiro- 
dela were made from time to time during the course of the experi- 
ments. The number of leaves was also used as an index of growth. 
The dry weight of SpirodeU was determined by drying the plants 
in vacuum oven at 50 degrees centigrade. In the experiments under 
ordinary cultural conditions, half of the plants were used to deter- 
mine the dry weight, while those under pure culture conditions, the 
total number of plants was used. 

The dry weight of the alga was obtained by filtering the culture 
through weighed gooch crucibles and then w^ashing the cells in dis- 
tilled water. The crucibles were then dried in a vacuum oven at 50 
degrees centigrade and the final weight obtained. 

The water used in the preparation of the cultures was obtained 
from an electric still. The chemicals used were Kalbaums and these 
were recrystallized tliree times. A nearly saturated solution of the 
salt in hot conductivity water was made. This was filtered while 
hot to remove detritus. The solution was then chilled in a cold 
alcohol bath and tlie resulting crystals were collected on a buchner 
funnel. This process was thereafter repeated twice. The sugars 
used were Mercks sucrose II.S.P.X. and dextrose, Bakers^s Blue 
Label. These were not recrystallized since they gave no test for 
iron. 

Iron determination. Ten cubic centimeters of the solution are 
placed in a 50 cc. Nessler tube. To this is added 1 cc. of concen- 
trated TlCl, 1 cc. of a solution of K8O4 (potassium persulphate) 
containing 5 milligrams of KSO4 per cc., and 10 cc, of a 10-per-cent 
solution of KSCN (potassium sulfocynate.) Fifteen cc. of an amylic 
mixture containing 5 parts of amyl alcohol and 2 parts of ether is 
then added. This is then mixed thoroughly with a vertical motion 
using a glass rod with a flat end in order to allow the amylic mixture 
to take up all the Fe (SCN)3. The mixing sliould not be violent, 
otherwise an emulsion may be formed, giving the upper layer a turbid 
appearance. When the two layers have separated, 5 cc. of the upper 
layer is removed by a pipette and placed in a colorimeter tfibo. 
Comparison with a standard is then made. The standard is prepared 
in exactly the same way having a known amount of iron present 
Boron analysis. The precipitation was obtained from the eultu^ 
medium hj centrifuging. It was washed with distill^ 
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times and then dissolved with concentrated HCl. The solution was 
made up to 50 cc. and an aliquot part taken to be tested with Tumeric 
paper. The Tumeric paper was allowed to stay in the solution from 
24 hours to 48 hours. 

Experiments With Spirodela Polyrhyza 

The culture solution used for Spirodela was Knopfs solution 
modified to the extent of obaining a balance medium which would 
give maximum growth without forming a precipitate. This solution 
will be designated as K-I. 


KNO» 1.67 g. 

KH3PO4 1.67 g. 

MgS04 0. 81 g. 

Ca(N0a)a4II,0 — 5. 00 g. 

Water 1000 cc. 


The culture medium used was made up by taking 10 cc. of the 
above stock solution and diluting it with the addition of 990 cc. of 
distilled water. MnS 04 4 II 2 O was added so that the concentration 
of manganese would be 0.1 p.p.m. Iron was added in 0.5 p.p.m. as 
PeCla unless otherwise specified. 

Experiment 1. 

In this experiment the plants were grown under ordinary water 
culture methods. Beakers of 400 cc. capacity, of pyrex gla 's, were 
used. These were covered with Petri dishes to prevent the entrance 
of dust. In each beaker was placed 250 cc. of the culture solution. 
At the outset of the experiment 10 plants were transferred from the 
stock culture to each culture vessel. At the beginning all cultures 
were in duplicate but later in the experiment the individual treat- 
ments were replicated four times. The culture solutions were changed 
every three or four days and observations were made at these times 
on the color of the plants and root conditions. Counts were made 
also of the number of plants per culture. The results of this experi- 
ment are summarized in Table 1 and presented graphically in 
Figure 1. 

When the data under date of April 11 are noted it will be ob- 
served that there appears to be a marked stimulation of growth by 
concentrations in excess of 30 t).p.m. The large number of plants is 
due not to increased growth but to a breaking up of the original 
plant into many s^ individuals consisting usually of single 
l^yes. This is dimracteristic of the duckweeds when an unfavorable 
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condition is present and is to be taken as evidence of toxicity. These 
individuals soon die so that in the figures given under April 21 no 
data are recorded for these cultures with the highest concentrations. 
Furthermore, the final figures on the number of plants do not reflect 
fully the differences in growth between the boron-treated plants and 
the controls, since the plants with boron were generally smaller. 
This will be referred to again subsequently. 

The controls were not of a deep green color indicating that iron 
was in part deficient, but those plants with boron were more deficient 
in chlorophyll. 


Table l— INFLUENCE OF HOUON ON GROWTH OF SPIRODELA. BORON ADDED AS 
BORIC ACID. EXPERIMENT BEGUN APRIL 7 WITH 10 PLANTS IN EACH 
CULTURE. 


Control 

Control 

Control 

Control. 


'rreotinent 


Number of Plants per Culture 


April 11 


April 16 


April 21 


100 

no 

04 

92 


Ave. No. 
Plants 
April 21 


Condition 


Slight 

Chlorosis 


Boron 1 p. p. in 

12 

38 

Boron 1 j). p. m 

12 

28 

Boron 1 p. p. in 

Boron 1 p. p. m 



Boron 6 p. p. m 

10 

31 

Boron 5 p. p. in 

15 

36 

Boron 6 p. j). m 

Boron 6 p. p. m 



Boron 10 p. p. m 

12 

30 

Boron 10 p. p. m 

10 

32 


60 



54 



54 

60 

65 

Chlorotic 

24 


Chlorotic and 

24 

24 

24 

24 

plants smaller 

22 

22 

Chlorotic and 

22 


1 plants smaller 


Boron 20 p. p. m 
Boron 20 p. p. m 

Boron 30 p. p. m . 
Boron 30 p. p. in, 

Boron 40 p. p. m . 
Boron 40 p. p. m. 

Boron 60 p. p. m . 
Boron 60 p. p. m. 


10 

11 

13 

16 

22 

30 


33 

34 


Plants very small 
- and very 
chlorotic 


The chlorosis noted in the plants grown with boron began with a 
discoloration at the tip of the lobes spreading down to the base of 
the lobes. The possibility of iron being deficient in the solution and 
causing the chlorotic appearance was considered. Iron was added 
0^125 parts per million to one culture in each series. The addition 
of this extra iron as FeCIa did not correct the chlorosis. The reason 
for this lack of response to extra iron will be presented and discussed 
subs^uently. It was still assumed that iron was unavailable. With 
^8 point in mind 20 parts per million of potassium tartrate was 
^ded to each of the cultures in which the amount of iron had been 
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increased. The results of the addition of potassium tartrate were 
observed four days later. All the cultures to which it had been 
added became green and normal in color. Algal growth in the solu- 
tion containing the tartrate also showed the beneficial effect of the 
treatment. 

In summarizing these results boron was found to be detrimental 
to growth. Signs of its toxic action were shown by the chlorosis 
of the leaves, loss of roots and general decrease in size and growth. 
The addition of potassium tartrate induced chlorophyll formation. 



Figure 1. — ^Influence of boron on growth of Spirodela 
polyrhyga based on average number of 
plants in cultures on April 21. 

Experiment 2. 

In this experiment the culture conditions were essentially like 
those of the preceding experiment except that potassium tartrate 
was used in half of the cultures. The tartrate was added as a means 
of maintaining the availability of iron. This has been used re- 
peatly for this purpose and in Experiment 1 proved effective in in- 
ducing chlorophyll formation. As in the previous experiment iron 
was added at the rate of 0.5 p. p. m. To reduce algae contamina- 
tion the solutions were renewed at intervals of four to su^ days. 
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Tabli 


2— EFFECT OF BORON ON 8PIR0DELA POLYRHYZA. EXPERIMENTS BBQITN 
ON APRIL 26. TEN PLANTS WERE INITIALLY PLACED IN EACH CULTURE. 
FIGURES REPRESENT AVERAGE OF POUR CULTURES.^ 


Treatment 

No. of 
Plants* 

May 13th 

No. of 
Plants* 

June 6th 

Dry 

Wt. 

Relative 
Dry Wt. 

Dry 

Wt. 

Relative 
Dry Wt. 

Control 

20 

66 

67 

52 

46 

22.4 

31.6 

37.9 

30.8 

5.3 

100 

141 

168 

137 

23.6 

45 

84 

29 

*47 

Dead 

32.6 

33.5 

24.9 

26.1 

100 

103 

76.6 

77.0 

Boron 1 p. p. m 

Boron 2 p. p. m 

Boron 6 p. p. m 

Boron 10 p. p. m 






** Plants small due to fragmentation. ^ ^ n 

• Plants were removed at definite intervals from each culture, the percentage removed from all 
flasks being the same. 

After May ;i3th the plants in some of the cultures became too 
numerous and it was necessary to remove half of the plants from all 
cultures at this time. Those removed were used for dry weight 
determination. Subsequent removals of plants were made so that 
the plants were halved on May 19, 24, and 31. The plants were 
halved therefore four times. No figures are given to show the total 
number of plants that would have been produced if the containers had 
been sufficiently large with adequate volume of solution, and no 
reduction in the number of plants, as has been done by others. 


Table a-EFPBCT OP BORON ON SPIRODELA IN THE PRESENCE OF POTASSIUM 
TARTRATE. EXPERIMENT BEGUN APRIL 26. TEN PLANTS WERE INITIAL- 
LY PLACED IN EACH CULTURE. FIGURES REPRESENT AVERAGE OF FOUR 
CULTURES, 


Treatment 

No. of 
Plants* 

May 13th 

No. of 
Plants* 

June 6th 

Dry Wt, 

Relative 
Dry Wt. 

Dry Wt. 

Relative 
Dry Wt. 

Control 

37 

26.4 


83 

64.2 

100 

Boron 1 p. p. m 

61 

37.2 

141 

52 

36.8 

57.4 

Boron 2 p. p. m 

47 

39.1 

148 

42 

32.1 { 

50.6 

Boron 6 p. p. m 

*46 

21.5 

81.4 

•70 

13.4 j 

20.8 

Boron 10 p. p. m 

*60 

6.8 

25.7 

Dead 











** Plants small due to fragmentation. 

* Plants were removed at definite intervals from each culture, the percentage removed from all 
flasks being the same. 


The detailed data are given in Tables 2 and 3 relative values are 
combined in Table 4. It should be noted that for the initial period 
of growth boron at concentration of from 1 p.p.m« to 5 p.p.m. actudly 
increased the number of plants produced and the dry weights. This 
was true when the plants were grown without tartrate ai^ with 
trate, with the latter there was no stimulation of growth wit^ S 

p; ^. later periods of growth there was a marked 

in yieM^ W concentrations of boron oxcept in ^^c 
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taining 1 p. p. m. of boron without tartrate. Ten parts per million 
of boron were markedly toxic. In the culture without tartrate chlo- 
rosis was more pronounced than in the controls at the close of the 
experiment. 


Table ^-INFLUENCE OF BORON ON 8PIR0DELA WITH AND WITHOUT TARTRATE. 
RELATIVE VALUES OF DRY WEIGHTS. 


Treatment 

May 13 

June 6 ^ 

Tartrate 

+ 

Tartrate 

Tratrate 

Tartoate 

Control 1 

100 

100 

100 

100 

Boron 1 p. p. m I 

141 

141 

103 

57.4 

Boron 2 p. p. m 

108 

148 

76.6 

60.6 

Boron 5 p. p. m 

137 

81.4 

77 

20.8 

Boron 10 p. p. m 

23.6 

25.7 

Dead 

Dead 


Volume of solution— 260 cc. 


Experiment 3. 

In order to test the effect of potassium tartrate on boron toxicity 
under controlled conditions, experiments were started using pure 
culture methods. The nutrient culture solution used was the same 
as that of the preceding experiments. The concentration of boron 
ranged from 0.5 to 5.0 p. p. m. Potassium tartrate was also added 
to half of the cultures in concentration of 20 p. p. m. One sterile 
plant of Spirodela was transferred to each culture. The cultures 
were kept at room temperature near a window and were allowed to 
grow for five weeks. The results obtained are presented in Table 5. 
They are shown graphically in Figures 3 and 4. 


Table 5-BFFEOT OF BORON ON SPIRODELA UNDER PURE CULTURE CO NDITI0N8 
WITH AND WITHOUT TARTRATE. ONE PLANT WAS INITIALLY PL AGED IN 
EACH CULTURE. 


Treatment 

With Potassium Tartrate 

Without Potassium Tartrate 

Average 
No. of 
Plants 

Average 

Dry 

Weight 

Relative 

Dry 

Weight 

Average 
No. of 
Plants 

Average 

Dry 

Weight 

Relative 

Dry 

Weight 

Control 

53 

21.7 


33 

■IIM 

100 

Boron 0.25 p. p. m. 

56 

24.5 

112 

34 


84.3 

Boron 0.5 p. p. m 

40 

23.0 


38 


119 

Bmn 1.0 p, p. m 

65 

26.0 

110 

36 

16.1 

100 

Boron 2.0 p. p. m. 

55 

20.4 

04 

53 

18.7 

127 

Boron 5.0 p. p. m 

12 

1.4 

6.3 

29 

2.7 

18.3 


Dunitloa of experiment— 5 weeks. 
Fkures sre averages of 3 matures. 
Vmttme of solutton— 260 oo. 


Boron proved to be extremely toxic at five parts per million both 
with end tarlxate. With two exceptions greater growth was 
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obtained when boron was present at concentrations of 2 p. p. m. or 
less. Potassium tartrate, while it maintains iron in solution, has no 
influence on the toxicity of boron. No chlorosis was observed in any 
of these cultures. 

Experiment 4, 

Various investigators (27) (28) have suggested that boron toxicity 
m^' be related to deficiency of iron, and that chlorosis observed with 
high boron content is the result of an iron deficiency rather than 
to a direct action of boron. The results in my own experiments 
suggest a similar relationship though subsequently no chlorosis was 



BORON CONCENTRATION IN PARTS PER MILLION 
Figure 2. — Influence of boron on growth of Spirodela. 

noted. In Experiment 4 an attempt was made limiting the higher 
concentrations of boron. The data are given in Table 6. There are 
some discrepancies in the analysis of iron in the series without tar- 
trate and more iron remains available with tartrate than without 
tartrate. Nevertheless the toxic influence of boron still prevails at 
concentrations in excess of 2 p. p. m. and even at some of the lower 
concentrations. 

Experimeni 6, 

To determine the relation of boron to iron availability with and 
without potassium tartrate in the absence of plants the following ex- 
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periment was started. The solution used was the same as that of 
preceding experiments. To the individual flasks containing 250 cc. 
of the nutrient solution boric acdd was added to supply boron in the 
concentrations indicated in Table 7. Half of the cultures received 
20 p. p. m. of potassium tartrate. The solutions were not sterilized. 
Hydrogen-ion and iron concentrations were determined daily for a 
period of seven days. The analysis made of these solutions on the 
day in which tliey were prepared showed no essential ditference in 
the iron concentrations in the various cultures. 



Figure 3. — Influence of boron on the dry weight of Spirodela. 


Tablk e—EFFECT OF BORON ON THE IRON CONCENTRATION. ONE PLANT WAS 
INITIALLY PLACED IN EACH CULTURE. 



With 

Potassium Tartrate 

Without 

Potassium Tartrate 

Treatment 

Average 
No. of 
Plants 

Average 

Iron 

Cone. 

Average 
No. of 
Plants 

Average 

Iron 

Cono. 

Control 

92 

0.1080 mgs. 
0.0860 mgs. 



44 

0.06 mgs. 
0.022 mgs. 
0.044 mgs. 
0.060 mgs. 
0.025 mgs. 

Boron 6,25 p. p. m 

102 

47 

Boron 0.6 p. p. m 

108 

66 

Boron 1.0 p. p. m 

86 

0.1060 mgs. 
0.1180 mgs. 

65 

Boron 2.0 p, p. m 

68 < 

62 

Boron 6.0 p. p. m 

22 

30 






Volume of solution— 260 oo. 
Duration of oxp6rlment-^5 weeks. 
Figures are average of 3 cultures. 
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All contained approximately about 0.125 mgs. of iron per flask. 
By the fourth day the available iron content of the tartrate series, 
which is shown in Table 7, was in excess of those without tartrate. 
Boron had no effect on the solubility of iron under these conditions. 
A flocculent and amorphous precipitate was present in the cultures 
the third day after they were prepared. This was evidently the 
reason for a decrease in the iron content. 


Table 7-~EFFE0T of boron on the solubility op iron analysis made 4 DAYS 

AFTER PREPARATION OF THE SOLUTION. AMOUNTS GIVEN ARE FOR 260 CC. 
OP THE CULTURE SOLUTION. 


Treatment 

Without 

Potassium Tartrate 

With 

Potassium Tartrate 

pH 

Iron Cone. 
Mgs. 

pH 

Iron Cone. 
Mgs. 

Control 

6.16 

0.022 

6.7 

0.026 

Boron 0.25 p. p. m 

6.14 


6.5 

0.032 

Boron 0.5 p. p. m 

4.0 


6.6 

0.032 

Boron J O p. p. m 

4.0 

0 026 

6.8 

0.062 

Boron 2.0 p. p. m 



5.8 

0.050 

Boron 3 0 p. p. m 

1 

0.017 

5.0 

0.050 


Figures are average ot four cultures. 


Experiments With Chdorella sp. 

The nutrient solution used in these experiments was a modified 
Knop solution, having the following composition: 


KNO. 0. 1 g, 

KH,P 04 0. 1 g. 

MgS047Ha0 0. 1 g. 

Ca(NO,),4HaO 0.3 g. 

Water 600 cc. 


This solution was diluted by using 100 cc. of the above solution 
and 900 cc. of distilled water. MnS 04 4 H 2 O was added so that the 
concentration of manganese was 0.1 p. p. m. Iron was added in five 
tenths (0.5) p. p. m, as FeCls unless otherwise specified: 

Chlorella was chosen for these experiments because the relation 
of this plant to iron had been studied carefully by Hopkins and 
Wann (11) and later Hopkins (13). Since it has been assumed by 
Sideris and Erauss (27) and Skinner, Brown and Beid (28) that 
boron toxicity may be related to the availability of iron, it itemed 
appropriate to select the iron relations which are So well estaldit^ed. 
The relatiou of iron to chlorophyll formation in CMcnrdla has been 
investigated by Emerson (7). Fnrthermore there is some advantage 
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in using unicellular plant since complications due to internal precipi- 
tation of iron in the nodes are avoided. 

Experiment 6. 

In order to determine the tolerance of Chlorella to boron, an ex- 
periment was made using solution K-2 to which boron was added in 
varying amounts. Potassium tartrate was added to half of these cul- 
tures at a concentration of 20 p. p. m. The tartrate was added as in 
previous experiments to increase the availability of iron. The results 
obtained are presented in Table 8 and in Pigute 4. With the tar- 
trate present there appears to be a slight stimulation of growth with 
boron at a concentration of 1 to 20 p. p. m. inclusive. Less growth 
was noted at 30 p. p. m. Without tartate, stimulation was noted 
in cultures containing boron at 5 and 10 p. p.^. The reduction in 
yield at 30 p. p. m. was more pronounced in the cultures without tar- 
trate than with tartrate. 

Experiment 7, 

The experiment was similar to the preceding except that sodium 
citrate at 20 p. p. m. was used instead of tartrate. The concentra- 
tions of boron was used in the range previously found to be stimu- 
latory. The detailed data are given in Table 9. Marked stimulation 
of growth was noted in all the cultures containing boron. This was 
true whether citrate was used or not. 

Experiment 8. 

To obtain evidence on the possible action of boron in reducing 
iron toxicity, an experiment was started in which the iron concentra- 
tion was varied from 0.5 to 10 p. p. m. Boron was kept constant at 
20 p. p. m. Solution K-2 under pure culture methods was used. 
The initial and final ph of the various culture solutions were de- 
termined. This together with the dry weight of the cultures is pre- 
sented in Table 10. When the solution was prepared it was noted 
that iron precipitation increased -with an increase in iron concentra- 
tion. During the first 20 days it was noted that growth was Very 
slow in the cultures containing above 4 p, p. m. of iron. Afterwards 
growth became faster and at the end of 43 days the culture with 
8 p. p. m. had almost attained the same amount of growth as those 
with 4 and 6 p. p. m. Had the experiment been concluded earlier 
more marked differences would have been noted in the yield between 
the lower and the higher iron concentrations. The results do not 
diow any effect of boron on reducii^ toxicity since there is not 
a mazked with and without boron. 
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Table 8-INFLUENCE OF BORON ON THE GROWTH OF CllLORELLA IN THE PRES- 
ENCE OF POTASSIUM TARTRATE. 


Treatment 

With 

Potassium 

Tartrate 

Without 

Potassium 

Tartrate 

Dry Weight 
Mgs. 

Dry Weight 
Mgs. 

Control 

31.0 

23. 7 

Bovuti 0 6 p. !> lu 

30.8 

22.5 

Boron 1 0 )>. p. in 

33.6 

20.9 

Boron 2 0 p. p. in 

36.6 

23.6 

Boron 5 0 j). j). Ill 

34.7 

26.8 

Boron m p p. m 

34.7 

27.0 

Boron 2(i p p. ni 

34.1 

22.3 

Boron 30 p. p. m 

20.2 

16.6 


P'igiires are averages ol six cultures. 
Age of the cultures— 40 days. 
Volume of solution— 250 cc. 



Table 0-lNFLUENCE OF BORON ON THE GROWTH OF CllLORELLA IN THE PRES- 
ENCE OF SODIUM CITRATE. 


Treatment 

With 

Sodium 

Citrate 

Without 

Sodium 

Citrate 

Dry Weight 
Mgs. 

Ury Weight 
Mgs. 

Control 

7.0 

12.0 

12.0 

12.8 

12.1 

14.9 

18.6 

2.8 

2.0 

8.6 

3.8 

6.8 

6.7 

5.7 

Boron 0.26 p. p. m 

Boron 0.6 p. p. m 

Boron 1.0 p. p. in 

Boron 2.0 d. p. m 

Boron 6.0 p. p. in 

Boron 10.0 p. p. m. 



The flfforee are sTerages of tit cultures. 
Age of the oultores— 22 days. 

Vehtme of aolutioo-HKO oc. 
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Figure 6. — Effect of boron on growth of Chlorella, 


Experiment 9, 

In the previous experiments with Chlorella little or no toxicity of 
boron was noted. Consequently in this experiment concentrations 
of boron up to 140 p. p. m. were used. The experiment was similar 
to experiments 7 and 8 except that the cultures were kept under a 
clieesecloth shade in the greenhouse, with temperatures prevailing 
from 20 degrees to 25 degrees C. Because of slow gro'wth under these 
conditions the cultures were brought back to the laboratory after 
ten days wliere a higher degree of illumination was used. All the 
cultures were repeated six times and the figures given in Table 11 
are the average of the six cultures. 


Table 10— EFFECT OF INCREASING IRON CONCENTRATIONS ON THE GROWTH OF 
CHLORELLA IN THE PRESENCE OF BORON. 


Treatment 

Iron 

Cone. 

jjjjjBfSSSSlillll 

mtsaM 

Dry Weight 
Mgs. 

Final 

pH 

Pull Nutrient 

p. p. m. 

0.5 

4.38 

27,4 

6.67 

F. N. — ^Boron 

0.6 

4.38 

26.7 

6,92 

Full Nutrient 

2.0 

4.12 

28.6 

6.70 

F. N. — Boron 

2.0 

4.12 

28.0 

6.67 

Pull Nutrient 

4.0 

3.78 

27.0 

6.67 

P. N. — Boron 

4.0 

3.78 

29.8 

6.67 

Pull Nutrient 

6.0 

3.61 

23.0 

7.01 

P, N. — Boron 

6.0 

3.61 

26.8 

7.01 

Pull Nutrient 

8.0 

3.44 

21.8 

6.68 

P. N.~Boron 

8.0 

3.44 

20.8 

6.41 

Pull Nutrient 

10.0 

8.44 

18.2 

6.14 

P. N.— Boron 

10.0 

8.44 

20.0 

5.82 


Boron— ao p. p. m. as boric acid. 
Iron as FeCl*. 

Age of cultures— 43 days. 

Fiwes are averages of 4 cultures. 
Vmame of solution— 2S0 cc. 
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The results show that with and without sodium citrate growth 
is decreased at all concentrations of boron as compared to the con- 
trols, but even at the highest concentration Chlorella was still alive 
at the end of 23 days and had made appreciable growth. A better 
growth was obtained with sodium citrate than without and this is 
probably related to a greater availability of iron as is indicated in 
the iron concentration of culture solutions not seeded with Chlorella* 

Experiment 10, 

This experiment was essentially the same as the one previously 
described, except that dextrose was supplied to each culture at a 
concentration of 1%. The sugar was used merely to permit a more 
luxuriant growth and to know if under these conditions the toxicity 
of boron still prevails. At the conclusion of the experiment all of 
the cultures with sugar showed a distinctive chlorosis. The cultures 
instead of being deep green were of an orange color. This appeared 
first in the cultures containing boron but within a day or so the 
same condition was noted for the control. Dr. E. F. Hopkins of this 
laboratory suggested that the chlorosis observed was probably due to 
a lack of nitrogen. With the yield on a dry weight basis obtained 
and with the values reported by Muenscher (24) for the nitrogen 
requirement of Chlorella grown under similar conditions, it was pos- 
sible to calculate the nitrogen content of Chlorella of my experiments. 
These data taken with the nitrogen content of the culture solutions 
sustained the conclusion that nitrogen was deficient. Nevertheless 
during the progress of the experiment no differences were noted be- 
tween those cultures with boron and those without boron. Appar- 
ently sugar reduced markedly the toxicity of boron and a very con- 
siderable growth was obtained at a concentration of 140 p. p.m. 
This may be a matter of great significance. 

Experiment 11, 

In another experiment similar to the preceding one sucrose at a 
concentration of 1% was used. Here again no toxicity was obtained 
even with 80 p. p. m. In fact a greater growth was obtained with 
the higher concentration of boron. This was due probably to a 
greater inversion of sucrose at these higher concentrations. While 
no conclusions concerning the effect of the various concentrations of 
boron can be drawn from this experiment, the significant faet is 
presented that in the presence of sucrose boron had ho toxic ^eet 
mthlarelia* 
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Table ll-EFFBCT OP BORON ON THE GROWTH OP CHLORELLA 8P. AND ON THE 
AVAILABILITY OP IRON. 


Treatment 

Boron 

Concentra- 

tion 

p. p. m. 

Dry Weight 
in Mgs. 

Iron 

Concentra- 
tion in 
Mgs. 

Iron 

Concentra- 
tion In 
Non-seeded 
Cultures 
Mgs. 

ITnll Nnf.Hnnt 


3.8 

0.006 

0.008 

F. N. Boron 

10 

2.2 

0.006 

0.008 


20 

2.0 

0.006 

0.009 


40 

1.9 

0.009 

O.OlO 


60 

1.8 

O.OlO 

0.010 


60 

2.1 

0.007 

0.009 

1 

100 

1.6 

0.009 

0.010 

1 

' 

120 

1.2 

0.008 

0.010 


140 

1.1 

0.007 

0.010 

F. N. Na-citrate 


7.4 

0.007 

0.014 

F. N. Boron and Na*-Citrate 

10 

6.8 

0.008 

O.OU 


20 

5.2 

0.010 

0.018 


40 

3.9 

0.010 

0.016 


60 

«3.2 

0.010 

0.020 


80 

2.5 

0.010 

0.017 


100 

1.8 

0.008 

0.020 


120 

1.5 

0.008 

0.018 


140 

1.5 

0.010 

0.017 


Duration of experiment— 22 days. 
Volume of solution— fiO co. 


Table 12-EFFEOT OF BORON ON THE GROWTH OF CHLORELLA SP. AND ON THE 
AVAILABILITY OF IRON IN THE PRESENCE OF SUGAR AND SODIUM 


CITRATE. 


Treatment 

Boron 

Concentra- 

tion 

p. p. m. 

Dry Weight 
in Mgs. 

Iron 

Concentra- 
tion in 
Mgs. 

Iron 

Concentra- 
tion in 
Non-seeded 
Cultures 
Mgs. 

F. N. Dextrose 


37.0 

0.009 

0.015 

F, N. Boron and Dextrose 

10 

34.5 

0.008 

0.020 



34.8 

0.009 




34.2 

0.008 




34.2 

0.009 

0.018 



34.5 

0.009 

0.017 



84.4 

0.005 

0.020 



81.4 

0.006 

0.018 



28.0 

0.007 

0.017 

F. N. Dextrose Naro 


31.0 

0.014 

0.024 

F. N. Boron Sodium Citrate and Dextrose. 

10 

36.2 

0.013 

0.020 


30 

86.0 

0.010 



40 

89.4 

0.010 



00 

39.4 

0.011 



80 

39.0 

0.014 




87.1 

0.009 



120 

35.4 

0.010 



140 

83.9 

0.009 

■Hi 


Dmtkm of esperlm^t-^22 days. 
Vdhiiiie of solatioxi (50 oe.) 
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Table 1»-INFLUEN0E OF BORON ON THE GROWTH OF CHLORELLA IN THE PRES 
ENCB OF SUCROSE. 


Boron Concentration 

Initial 

pH 

Final 

pH 

Dry Weight 
Mgs. 

20 

4.3 

5.58 

27.6 

40 

4.3 

6.84 

29.7 

60 

4.3 

6.53 

38.9 

so 

4.3 

6.37 

43.7 



Duration of exi)3rini3nt— 3!) days. 
Volume of solution —50 oc. 


Discussion 

Several liypotheses have been offered by various investigators to 
explain the cause of chlorosis obtained when boron is present in the 
culture medium. Haas (8) in his studies on the toxic effect of boron 
on fruit trees reported an experiment in which lemon seedlings were 
grown in water cultures. Hoaglands solution plus 7.5 p. p. m. of 
boron and varying amounts of iron sulphate ranging from 5 to 105 
p. p. ra. was used. Photographic evidence of this experiment shows 
that increasing iron from 5 to 25 p. p. m. counteracted the apparent 
toxic -symptoms of boron. Haas explains these results on the basis 
of a catalytic action of iron or a possible precipitation of boron as 
an insoluble ferric borate and thus a decrease in boron concentra- 
tion. Sideris and Krauss (27) obtained chlorosis in the presence of 
boron only when the iron content w^as low. They suggested that the 
chlorosis was due to a lack of iron caused by the formation of an 
insoluble ferric borate. In explaining the stimulation obtained, when 
boron was present, they offer the possibility that iron may have been 
toxic. The formation of an insoluble ferric borate would decrease 
tile iron concentration and therefore reduce the toxic effects. Fur- 
thermore, if boron were present in an amount sufficient to cause a 
toxic condition the addition of more iron would decrease the soluble 
boron content in the same manner. Skinner, Brown and Reid (28) 
in their studies on the effect of borax on plants under field condi- 
tions referred repeatedly to a ^‘Bleaching’’ of the leaves, though 
reduced yield was noticed without chlorosis. They suggested **this 
prevention of chlorophyll formation may be due to interference with 
the assimilation of iron, similar to the action of calcium or as ob- 
served with an excess of manganese compounds.’’ This implies an 
effect on the permeability of the cell by boron or accumulation. 

In the work of Haas, Sideris and Krauss, and Skinner, Brown 
and Reid lemon seedlings, pineapple and corn plants were used 
respectively. In these plants the leaves are relatively far removed 
from the absorbing zone and it is possible that the chlorosis reported 
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by these individuals may have been due to a relation between boron 
and iron. It is conceivable that boron might cause a precipitation 
of iron witliin the roots or stems and a shortage of iron would pre- 
vail ill the leaves. Hence chlorosis would follow. A simple ex- 
periment of painting the leaves with a dilute iron salt possibly would 
liavc given evidence for the validity of this liypothesis. 

In -my own experiments a unicellular alga Chlorella was used 
in one series and the simple higher plant Spirodela polyrhyza in the 
other series. By using these plants the precipitation between the 
absorbing zone and the chlorophyllous region is minimized. This 
may account for the failure of marked chlorosis in my experiments. 
In the initial experiments with Spiroclela slight chlorosis was ob- 
served in the presence of boron. This chlorosis disappeared with the 
addition of potassium tartrate. The controls lacking boron were also 
slightly chlorotic but less so than those with boron. The control 
plants also became greener with the addition of potassium tartrate. 
These data lend to confirm the viewpoint that there is a relation 
between boron toxicity and iron. Unfortunately the evidence in this 
case was not decisive. 

In later experiments with Spirodelo under pure cultures no chlo- 
rosis was induced by boron. Similarly Chlorella failed to show 
chlorosis with high boron content. Chlorosis therefore is not neces- 
sarily a characteristic of boron injury. Reduced growth as noted by 
Skinner, Brown and Reid may result without chlorosis and my own 
results confirmed these conclusions. It is true that iron deficiency 
may result in decreased yield without chlorosis,* so that these results 
are not entirely contradictory to the view exposed by Haas, Sideris 
and Krauss and otliers. 

Analysis of iron showed no decrease of available iron in the cul- 
ture solution used when boron is added. While a precipitate forms 
in the solution used and forms gradually, no boron was noted in the 
precipitate. The addition of potassium tartrate and of sodium ci- 
trate which increases the availability of iron while increasing growth 
did not reduce the toxicity of boron. The controls without boron 
were improved by the addition of tartrate or citrate, but comparing 
the boron cultures with these controls, they showed in general the 
usual increase or decrease of groAvth noted in those cultures without 
tartrate or citrate. 

The results with sugar are suggestive. While further experiments 
of this character are necessary the results indicate that a plant with 
a high sugar content is more tolerant to boron than one with low 

* Miller, E. D. Plant Phys oloffy. p. 2S2. McGraw-Hill Book Go. (1931) 
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sugar content. It is true that the nutrient medium containing sugar 
has a higher content of iron, but in view of the experiments with 
citrate and tartrate it seems more appropiate to assign the protective 
action to the sugar rather than to the iron. 
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Summary 

1. Under the usual water-culture methods boron proved toxic 

to Spirodela polyrhyza at concentrations of above 1 p.p.m. 
Toxicity was evident in reduced growth, smaller plants, 
and loss of roots. In concentrations above 5 p. p. m. death 
soon occurred. Chlorosis was noted in all the cultures 
but those plants with boron were slightly more chlorotic 
than the controls. In both cases the addition of inorganic 
iron was without effect, but the addition of potassium 
tartrate at a concentration of 20 p. p. m. resulted in a 
marked chlorophyll development in all the cultures. 

2. Under pure culture conditions boron seemed to increase 

growth at certain concentrations. At a concentration of 
5 p. p. m. toxicity was apparent. No chlorosis was noted 
with boron. 

8, With Chlorella under pure culture conditions marked stimu- 
lation was noted in experiments 6 and 7 with concentra- 
tions up to 10 p. p. m. and even with higher concentra- 
tions. In experiments 8, 9 and 10 no stimulation was 
noted. 

4. Chlorella proved extremely resistant to boron. A concen- 

tration of 30 p. p. ra. was required to decrease growth on 
experiment 6 while in experiment 9 toxicity was noted at 
a concentration of 10 p.p.m. as evidenced by decreased 
growth, but survived at a concentration of 140 p.p.m. 
No chlorosis was noted in any case. 

5. The addition of sodium citrate or potassium tartrate, both 

of which tend to increase iron availability did not de- 
crease the toxicity of boron when growth was taken as 
the criterion. 

6. The addition of dextrose to the culture medium increased 

growth as expected and made Chlorella much more jre- 
sistant to boron. This was likewise true of sucrose. 

7. Boron did not decrease the availability of iron. 

8. Bown was not found present in the prempitation formed to 

the culture medium. The method of analyn j# uffed was 
not very sensitive. 
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I. A TOBACCO RESISTANT TO ORDINARY TOBACCO MOSAIC/ 

J. A. B. Nolla, Ph. D* * 

Assistant Commissioner of Agriculture 

Introduction 

The field of immunity and resistance to pathogens in plants is 
one of unusual interest and of great promise. In plants, unlike 
animals, efforts directed to the induction of acquired immunity have 
been unsuccessful, except perhaps in the case of the ring-spot of to- 
bacco: Price (22) and the aueuba mosaic of tomato on Nicoiiana syU 
vestiHs: Kunkel (18). In the former the virus is present in the tissues 
which fail to produce necrotic lesions upon a second inoculation and 
this peculiar reaction is systemic; in the latter immunity against the 
aueuba mosaic vims results from infection with the ordinary tobacco- 
mosaic virus and such immunity is restricted to the areas invaded by 
the latter. 

It seems quite improbable that pathologists, will find in this phase 
of immunity a practical answer to the problems of plant disease 
control. Natural inherent immunity should be a logical way of 
protecting the higher plants from their pathogens. Strains of some 
of our important crop plants exhibiting a high degree of tolerance 
or resistance to disease have been discovered in various regions of 
the world and these plants have been the basis for researches on the 
nature of disease resistance and on the development of new varieties 
of crop plants resistant to one or more diseases. 

Last year the wTiter and Roque (21) announced the discovery 
of the mosaic resistance of the Colombian Amhalema tobacco {Nico- 
iiana tabacum L.) ; but no account was given of the details of the 
experiments. 

The purpose of this paper is to present the results and observa- 
tions on infection studies with this variety of tobacco. 

The investigation was begun in Puerto Rico in 1929-30 and con- 
tinued at the University of Cornell (1930-1932) and the University 
of 'Winseonsin (1932-1933). 

* Accepted for publication October 1934. 

John Simon Gugifenheim Memorial Foundation Fellow. Latin American Exebange. 
July 1982-Sept. 1938. 
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Materuls and Methods 

The resistant variety Ambalema was the basis of all the studies; 
but Turkish Tobacco, var. Saiusun, Ceniz(t^\ ‘‘Consolation’^ and 
Connecticut Havana No. 38 were used as checks. The variety Sam* 
sun was used as one of the parents of the cross with the resistant 
tobacco. This variety has been in our collection since 1928 and was 
obtained through the courtesy of Mr. John Steele of the Puerto Bican 
Leaf Tobacco Co. of San Juan, who had received it from Greece. 
The variety Havana No. 38 was obtained from Professor James 
Johnson of the University of Wisconsin. The yellow tobacco “Con- 
solation”, like the glcmcous (“Ceniza”) variety, originated in Puerto 
Rico probably by mutation from one of the ordinary filler types. 
The Nicotiuna glutinosa L. employed in this investigation was ob- 
tained from Professor Johnson. 

The tobacco plants used for purposes of determining suscep- 
tibility or resistance to mosaic were grown in three or four-inch 
pots, in fertile soil compost. 

The tobacco plants were first inoculated when very small, at about 
the stage of development described by Johnson (10) ; namely, “with 
only two to four leaves large enough to be inoculated.” Some of 
the resistant plants were removed to slightly colder greenhouses 
after notes were taken on the results of a second inoculation. All 
plants regarded as resistant were inoculated three times at intervals 
of 7-10 days. 

The N, glutinosa plants were similarly grown in warm green- 
houses. These were planted in four-inch pots and topped down to 
eight or nine leaves. Topping favors expansion of the leaves. When 
inoculated each plant supported at least six good sized, sound leaves. 

The rubbing or wiping method described by Holmes (8) was 
employed in all inoculations on tobacco or N, glutinosa. Leaf ma- 
terial was crushed in sterile mortars in the customary way. 

The presence of the virus in a resistant plant or its concentration 
therein was determined by rubbing the freshly extracted juices on 
N, glutinosa< or on small tobacco plants. The production of the 
typical symptoms of ordinary tobacco mosaic on young tobacco plants 

the production of lesions on N. glutinosa were considered as evi- 
dence of the presence of the virus in the resistant plant. 

The concentration of the virus particles in infected plants has 
been generally determined, on the basis of Holmes’ method, by mak- 
ing nomts of the local lesions produced on W. leav^ taki^ 

as A the number of lemons per leal It oeemn^ to the Wit&t 
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that since the higher or lower rate of growth of the N. glutinosa 
plant may determine a larger or smaller number of lesions per leaf, 
the results obtained in different laboratories would hardly be com- 
parable. Holmes’ method presupposes unit areas but does not take 
care of the factor of differential rate of growth. Consequently, the 
number of local lesions produced per measured unit area on N. glvr 
tinosa was taken in this investigation as the measure of the concen- 
tration of the virus. Five leaves of N» glutinosa were employed 
for each observation. The area was measured on the third day 
after inoculation, when counts of lesions were made, and the num- 
ber of local lesions per every 10 sq. cm. of leaf surface was taken 
as an index of the virus concentration. In measuring the area of 
leaves the following procedure was observed throughout. The leaves 
were outlined on a book so that a permanent record was obtained. 
The area was then measured from the paper with the aid of a plani- 
meter. 

The virus cultures employed in this investigation were obtained 
as follows: the ordinary tobacco-mosaic virus {tohacco virus 1) as 
used by Grant (7) in his studies of the suscept range of the tobacco- 
mosaic virus ; the viruses of yellow tobacco mosaic, cucumber mosaic, 
yellow cucumber mosaic, potato ring-spot, Wingard’s tobacco ring- 
spot, celery mosaic, veinbanding, and mottle were obtained from 
Professor Johnson’s Laboratory, In the early stages of these studies 
we used a culture of the tobacco-mosaic virus isolated from diseased 
material from Puerto Rico. 

The thermal inactivation point of the viruses was determined in 
5 c.c. samples of freshly extracted juices by subjecting them to the 
desired temperatures for ten minutes, as described by Johnson (12). 
In the statistical study of the significance of results, Student’s method 
for paired results and Bessel’s method were employed throughout. 
In general, odds lower than 31.36 to 1 were considered as meaning 
that the deviations observed might be considered as being caused by 
chance alone. 

Experimental Results 

Infection of the resistant variety, — ^As a general rule, when large 
plants of the Colombian variety Ambalema are inoculated with the 
virus of the ordinary tobacco mosaic no appreciable visible symptoms 
appear on leaves or on the suckers of the inoculated plants. H 
such plants are examined when in a rapidly growing condition, a 
very mfld m may be observed in the younger leaves of some 
hidiViduals. At the beginning, plants older than six or seven weeks 
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were employed and, therefore, considerable doubt arose as to whether 
infection with the mosaic virus had taken place. Roque (23) has 
stated that no infection occurred in 686 inoculations that he made. 
The writer is satisfied that those observations were on large plants 
on which tlie symptoms must not have been evident. In the present 
trials plants of all ages were inoculated with the virus and it has 
been found that infection occurred in every instance irrespective of 
size of plant. 

On small plants.—The first experiment to determine the produc- 
tion of visible symptoms of ordinary tobacco mosaic on small plants 
of the resistant strain, consisted of the inoculation of ten plants. 
Five plants each of ‘‘Ceniza'', ‘'Consolation'', Turkish and Havana 
No. 38 were used as checks. At the end of tw^o weeks the typical 
symptoms of the disease were very evident on all the checks. On 
the resistant variety clearing of the veins occurred and was followed 
by interveinal small chlorotic areas of a mild type, which appeared 
by the ninth day and became more evident at the end of two weeks. 
(See figs. 1~7 and 10-14:.) These plants and checks of the Turkish 
variety were transferred to six-inch pots and finally to ten-inch pots 
and kept until blossoming time. Soon after transferring to the large 
pots the symptoms disappeared from the resistant plants and these 
re^ached normal development. The check plants remained stunted 
and numerous lesions were evident on the older leaves. During the 
course of this investigation a total of 373 small plants of the Amha- 
lemQ variety and adequate checks were inoculated and studied. It 
is concluded from the experiment that young plants of the Amialema 
variety become infected with the ordinary tobacco-mosaic virus as 
shown by symptoms and presence of the virus in the tissues but that 
infected plants apparently recover from the disease as is indicated 
by subsequent normal growth and disappearance of symptoms. 

On large plants . — Plants 4, 6 and 8 weeks old were inoculated in 
order to determine susceptibility to infection. Clearing of veins 
was noted at the end of five to seven days on the 4- week old plants, 
but it soon disappeared. (See figs, 8 and 9.) No visible symptoms 
were noted on the older plants. In order to determine if these 
plants had become infected the juice from the inoculated leaf and 
the three successive leaves was extracted separately and N. glutinosa 
and check plants inoculated with it. Necrotic local lesions appeared 
on N. glutinosa and typical symptoms developed on the check suscep- 
tihle to^cco plants indicating the presence of the mosaic virus in 
the tissues of the inoculated plants. 
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On transplants . — An experiment was made with the purpose of 
ascertaining whether infection occurs in plants of the age at which 
they are ordinarily transplanted into the field. Four-week-old 
seedlings were pulled and treated as follows: (a) 100 Anibalema and 
25 susceptible seedlings inoculated with the mosaic virus; (h) 25 
Ambalema and 25 susceptible seedlings left uninoculated. All were 
transplanted into 4-inch pots. At the end of 7-10 days mild symp- 
toms were discovered on the inoculated Amialema plants, severe 
symptoms on young leaves of susceptible plants, and no change on the 
uninoculated Ambalema and susceptible plants. At the end of four 
weeks, only the lower leaves of inoculated Ambalema plants showed 
a very faint mottling ; the inoculated susceptible plants were severely 
affected with mosaic and were discarded. All the inoculated Am- 
balema plants and ten each of uninoculated Ambalema and suscep- 
tible plants were planted in the garden and observations made until 
blossoming had occurred. The extracted juices from the inoculated 
plants when inoculated to N. glutinosa plants showed the presence 
of the virus in those plants. Judging from type and rapidity of 
growth, the inoculated Ambalema plants made as normal a develop- 
ment as the uninoculated Ambalema plants. The susceptible un- 
inoculated plants became infected after transplanting in the garden. 
The experiment proves that in the case of the resistant tobacco, even 
though infection occurs during transplanting, the plants will not be 
seriously affected and will recover from the disease although the 
virus may be present in the tissues. 

Reaction of the Ambalema tobacco to other viruses . — It was 
deemed of considerable interest to determine the reaction of this 
tobacco to other viruses known to infect ordinary tobacco. This va- 
riety of tobacco would have been of unique value if it had turned 
out to be resistant to these viruses. Lots of ten plants were each 
inoculated with the virus of the following diseases: cucumber mo- 
saic, yellow cucumber mosaic, potato ring-spot (healthy potato virus) 
Wingard^s tobacco ring-spot, veinbanding, mottle (healthy potato 
virus), veinbanding plus potato ring-spot (spot necrosis), celery mo- 
saic, yellow tobacco mosaic, and the ordinary tobacco mosaic as a 
check. The results were as follows : 

{a) Tho cucumber and the yellow cucumber mosaic viruses in- 
fected the plants very virulently producing much malformation and 
a very conspicuous pattern on the leaves. (See figs. 17, 18, 20 and 
22 .) 
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(b) Potato ring-spot. The ring-spot vims obtained from appar- 
ently healthy potatoes and proved by Johnson (10) to cause a pe- 
culiar ring-^ot disease on tobacco, can infect the Amialema tobacco 
and produce the typical symptoms on the leaves. Infected plants did 
not recover under the conditions of the warm greenhouse ; the plants 
became stunted and were finally destroyed. 

(c) Tobacco ring-spot . — The virus of the ring-spot of tobacco, re- 
ported by Fromme, Wingard, and Priode (6) as an infectious dis- 
ease, produces a very virulent infection on the Ambalema tobacco. 
The symptoms appear on the third day after inoculation and infec- 
tion becomes readily systemic in the plants. Severie defoliation 
ensues and attempts of infected plants at new vegetative growth are 
quickly frustrated by the necrotic ring spots which extend over the 
blades of open or unfolding leaves. The infection is much more 
severe than that produced by the potato ring-spot virus. Plants do 
not recover from infection. (See fig. 16.) 

(d) Mottle . — ^The virus obtained from healthy potatoes and pro- 
ducing a mottling in tobacco (Johnson : 10) unlike that induced by the 
ordinary tobacco-mosaic virus, was found to infect the Ambalema 
variety. The symptoms were similar to those observed on the check 
Havana No. 38 plants. The plants seemed to be little affected by 
the disease even though the characteristic symptoms appeared suc- 
cessively in the new growth. 

{e) Veinhanding . — The veinbanding virus, one of the factors re- 
sponsible for the rugose mosaic of the potato, when inoculated into 
Ambalema plants produces symptoms similar to those produced by 
the same virus on other tobacco plants. In our experiments, the 
clearing of the veins while not as striking as that produced by in- 
fection of the check Havana No. 38 plants, did not fade away, as 
in the case of the clearing of the veins which results consequent to 
infection with the ordinary tobacco mosaic. 

if) Spot-necrosis . — This disease of tobacco, first described by 
Johnson (10) and suggested by him (13) as identical with the rugose 
mosaic of potato was definitely established by Koch (16, 17) to be a 
eombixmtion of the mottle obtained from apparently healthy potatoes 
and the insect-transmitted veinbanding, Koeh (17) further ^^^d^ 
strated tibtat the #o^^ necrosis cottld be produced % 
tie virus and the vmnbauding virtm This 

blostioii^^^i^ into the 
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eurred and on the third day necrosis of the leaf tissue was well 
under way* Within a week, most of the leaves had been involved. 
The plants were transplanted into large pots and removed to a 
slightly colder greenhouse. Leaves showed necrotic lesions while 
still unfolded, and the plants finally succumbed to infection. It can 
be stated without hesitation that the severest infection was produced 
by this combination of viruses. 

(p) Celery mosaic. — The virus causing a mosaic in celery and 
described by Wellman (26) as celery virus 1, produced symptoms on 
Ambalema which are somewhat similar to those produced on Havana 
No. 38 tobacco plants. The plants, however, seem to be able to 
grow to maturity even though somewhat stunted. 

{h) The yellow tohacco-mosaic virus produced infection on Am- 
balema plants and visible symptoms were evident by the sixth day 
after inoculation. These appeared in the form of small yellow areas 
which in many instances were bordered by a lesion-like zone (See 
fig. 15). The yellow areas seemed to be more conspicuous and fre- 
quent along and near the margin of the leaves. The infected plants 
were evidently more seriously affected than similar plants inoculated 
with the ordinary tobacco-mosaic virus. This point may be of in- 
terest since the difference between the j'^ellow tobacco-mosaic virus 
and that causing ordinary tobacco mosaic have not been clearly 
defined. The affected plants were able to attain full development 
even though exhibiting the small mosaiced areas. 

Degree op Resistance 

It has been stated above that infection in the resistant variety 
occurs whenever plants are properly inoculated, that the symptoms 
appear only mildly in small plants and that recovery seems to develop 
with age. In order to determine in a fairly quantitative way the 
degree of resistance of the resistant plants, a comparison was made 
on the basis of the virus concentration in Ambalema and susceptible 
(Havana No. 38} plants of different sizes and ages as indicated by 
the number of local lesions produced on Nicotiana glutinosa. The 
concentrated juice extract from the leaves of plants of corresponding 
age was m the teste. The results appear in tables II 

mad IIL In every case the number of lesions in the tables corre- 

The significance of the differences is 
diterhd^ by Students method. 
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Tablk I.-CONCENTRATION OF THE VIRUS IN THE JUICE OF AMBALEMA A HA 
VANA No. 38 PLANTS, FIVE WEEKS OLD; JUICE EXTRACTED ONE WEEK AFTER 
INOCULATION; LESIONS PER 10 SQ. CM. OF N. GLUTINOSA LEAF SURFACE. 


Ambalema 

Uavana 
No. 38 

da 

M 

S. D. 

u a 2 Pi 

90.324 

91.258 

86.326 

97.216 

83.717 

3.119 

12.924 

148.669 

528.264 

80.282 



2(1 fl'ii 



24 2H7 



2fl 



18 445 , 







773.258 

74.232 

12.4369 

1 


The value ot* Z was found to be 5.97. The odds were determined 
from the table on the values of Z. With this number of observations 
and Z taken as 6.0, the odds were found to be higher than 9999 : 1 
against a difference as great as 74.232 occurring due to chance alone. 
Therefore this experiment shows a difference in resistance between 
Aynbalenia and Havana No. 38 at an age of five weeks. 

Table I1~C0NCENTRATI0N OF THE VIRUS IN THE JUICE OF AAfBALEMA AND 
HAVANA No. 38 PLANTS, 9 WEEKS OLD; JUICE EXTRACTED FOUR WEEKS 
AFTER INOCULATION; LESIONS PER 10 SQ. CM. OF JST. GLUTINOSA LEAF 
SURFACE 


Ambalema 

Havana 
No. 38 

(1» 

M 

S. D. 

2.678 

35.083 

86.766 
68.909 
91.461 

67.767 
55.925 
38.161 
56.553 
49.441 
67.769 

108.566 

882.149 

291.624 

63.260 

60.002 

40.934 

665.176 

149.622 

401.722 

5.345 



14.241 



17.077 






17.139 



19.499 



21,128 



25.961 



26.660 



17.257 



Total 

2, 669 280 

i 

42.824 

16.3379 

_ i 


The value of Z was found to equal 2.6 which for this number of 
observations sliows odds higher than 9999 : 1, indicating that the dif- 
ference 42.824 is not due to chance alone. Amhalema plants at an 
age of nine weeks are more resistant than equally old Havana No. 38 
plants. 
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Table III-CONCENTRATION OF THE VIRUS IN THE JUICE OF AMBALEMA AND 
HAVANA No. 38 PLANTS, 13 WEEKS OLD; JUICE EXTRACTED NINE WEEKS 
AFTER INOCULATION; LESIONS PER 10 SQ. CM. OF N. QLUTINOSA LEAF 
SURFACE. 


Amablema 

Havana 
No. 38 

d» 

M 

S. D. 

10.237 

42.017 
37.401 
47.610 
46.771 
36.762 
24.892 
27.671 
30.602 
28.877 
30.632 
54.642 
49.770 
55.007 
46, 666 

52.113 
52.823 
65.598 
47.102 
51.316 

30.114 

37.577 

22.316 

40.602 

19.079 

29.976 

672.601 

140.376 

164.778 

199.826 

208.167 

137.265 

136.913 

I 281.334 

1 47.362 

172.213 

147.914 
84.861 

8.117* 

66.569 

103.999 



4.215 



3.328 



4.493 



4.327 



10.909 



1.609 



5.033 



5.103 






6.016 



0.159 



0.324 



1.874 



1.080 



2.751 



8.476 



6.343 . 



5.247 



2.402 






Total 

2,611.744 

37.910 

11.4276 



The value of Z is 3.317, which with n « 20, gives odds higher 
than 9999 : 1 that the ditference is not due to chance alone. There- 
fore, it may be concluded that the lower concentration of the virus 
in the resistant plant may be considered as meaning that a quantita- 
tive difference in resistance exists between the Ambalema and the 
Havana No. 38 tobacco plants of thirteen weeks of age. 

The results given above seem to show that a difference in resist- 
ance to ordinary tobacco mosaic exists between the Ambalema and 
the Havana No. 38 tobacco varieties, as measured by the number of 
local lesions produced on N. glutinosa leaves by the extracted juice 
of inoculated plants of corresponding age and size. This difference 
in resistance is expressed in terms of lesions per ten square centi- 
meters of leaf surface of N, gluHnosa, 

Using BesseUs method for the determination of the probable error 
the difference in concentration of the ordinary tobacco-mosaic virus 
in the Ambalema and Havana No. 38 potted plants, was also found 
to be significant. The mean concentration of the virus in Havana 
No. 38 was 45.458 ± 2.292 lesions per 10 square centimeters of iV. 
gltdinosa leaf surface (Table IV) ; that for the virus in Ambalema 
plants was 4.828 ±: 0.468 lesions (Table VI). The difference 40.63 
±: 2.34 is clearly not due to chance alone and indicates that on the 
basis of the number of lesions produced by the plant extracts on 
N. glutinasa, the Ambalema variety is more resistant to tobacco mo- 
saic than the Havana No. 88 tobacco. 
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Tabie IV-THE CONCENTRATION OP THE TOBACCO-MOSAIC VIRUS IN HAVANA 
No. 88 PLANTS, 13 WEEKS OLD; JUICE EXTRACTED NINE WEEKS AFTER INOC- 
ULATION; LESIONS PER 10 SQ. CM. OP LEAP SURFACE OP N. 0L VTIK08A, 


No. of lesions 

d> 

M 


11.8405 

422.0604 

210.8103 

84.3450 

18.5033 

54.2482 

102.8106 

100.5581 

18.6580 

1.1104 




















464 678 


1038.0437 

45.458^2.202 



Age of Plant and Virus Concentration 

It was deemed advisable to determine if the virus concentration 
in the tissues of plants would undergo any changes with age of plant 
For this purpose small plants were inoculated when four weeks old 
and the concentration of the virus was determined by extracting the 
juice five and nine weeks after inoculation and testing on N. gUitinosa. 
Plants were properly numbered so that the same plant could be 
studied at the two ages given herein. The results appear in Table V. 

Table V~00MPARIS0N OF THE VIRUS CONCENTRATION IN AMBALEMA PLANTS 
NINE AND THIRTEEN WEEKS OLD; JUICE EXTRACTED AT FIVE AND NINE 
WEEKS AFTER INOCULATION; LESIONS PER 10 SQ. CM. OF LEAP SURFACE 
OP N. OLUTINOSA, 


Plant No, 

Five weeks 
after 

inoculation 

Nine weeks 
after 

inoculation 

d> 

M 

8. D. 

349 a 

14.241 

1.600 

0.626630 



849 b 

17.077 

5.033 

6.041453 



849 0 

17.053 

5.103 

6.810012 



840 d 

17.180 

7.150 

8.427682 



840 e 

15.103 

5.016 

3.074412 



Total 



13.060180 

11.8404 

1 

1.6712 


The value of Z was found to be 7.085 which may be taken as 7.1. 
This value with nt=5, gives odds higher than 9999:1 that the dif- 
ference is not due to chance alone, thus leading to the conclusion 
that the virus concentration in the resistant plant is lower in plants 
13 weeks old than in the same plants at nine weeks of age. 

Using BessePs method for the determination of the probable error 
and the significance of results, the concentration of the virus at dif - 
fer^t ages of the plant was studied on the basis of 20 plants of the 
variety. The mean number of local lesions^^ 
by of Ambalema phnts Eye wee^ 
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18.006 ±: 0.875 (Table VI) and that by the juice of the same plants 
nine weeks after inoculation was 4.828 ± 0.468 (Table VI). The 
difference of these two observations is 13.178 ± 0.992. This differ- 
ence is 13.28 times as great as its probable error and therefore can 
well be attributed to an actual difference in the concentration of the 
virus in the resistant plant at an age of nine and thirteen weeks and 
not to chance. 

Table VI— COMPARISON OP THE VIRUS CONCENTRATION IN AMBALEMA PLANTS 
NINE AND THIRTEEN WEEKS OLD; JUICE EXTRACTED AT FIVE AND NINE 
WEEKS AFTER INOCULATION; LESIONS PER 10 SQ. CM. OP LEAF SURFACE 
OP N. QLUTIN08A. 


Plant No. 

Plants 5 weeks after Inoculation 

Plants 9 weeks after inoculation 

No. of 
lesions 

d» 

M 

No. of 
lesions 


M 

489 

2.678 
14.241 
17.077 
17.953 
17.139 
19.499 
21.128 
25.961 
26.660 
17.267 
12.342 
18.671 
23.661 1 
15.003 
9.766 
27.167 
17.424 
18.037 
17.113 
21.339 

284.9476 
14.1762 
0.8630 
0.0028 
0.7517 
2.2290 
9.7469 
63.2820 
74.8917 
0.5610 
32.0809 
0.4422 
31.9790 
9.0180 
67.8976 
83.9239 
0.3387 1 
0.0010 
0.7974 
11.1089 


10. 237 
4.216 
3.328 
4.493 
4.327 
10.909 
1.609 
5.033 
5.103 
7.150 
6.016 
0.169 
0.324 
1.874 
1.080 
2-. 751 
8.476 
7.132 
8.012 
5.322 



849 a 



349 b 



349 0 



849 g 



369.7 



370 



371 



372 



373 a 



373 b 



373 c 



373 d 



873 6 



873 f 



373 g 



373 h 



373 i 



373 1 



373 k 



Total 


4.828±0.468 

360.116 

639.0385 1 

96.550 

183.3028 


Attenuation 

It was thought that if the resistant plant was inherently capable 
of masking the symptoms or recovering from them, as well as prevent- 
ing an increase of the virus such as is the case in the tissues of re- 
sistant plants, it might influence the virus principle to an extent 
to which this would be rendered less virulent. The attenuation of 
pathogenic organisms is of such common occurrence that it is well to 
take advantage of new materials and tools in order to make an in- 
quiry into the possibilities that lie in the field of immunity against 
disease. 

Attenuation of plant viruses has been reported in several cases. 
A change in the ordinary tobacco-mosaic virus has been induced by 
heat (Johnson: 11) and by the action of oxygen (Johnson and 
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Attenuation of the virus that causes the curly-top of sugar beet 
has been reported by Carsner (2, 3) and Lackey (19, 20) by passage 
through resistant plants and by Carsner & Lackey (4) when passed 
through resistant varieties of sugar-beet. 

From the results of Johnson & Grant (14) it appears that pas- 
sage of the ordinary tobacco-mosaic virus through Solanum atrapur- 
pureum, S. melongenct, 8, minmium and Martynia louisiana- resulted 
in a lowering of the thermal inactivation point of the virus by several 
degrees Centigrade; between 5 and 10 degrees. The writers, how- 
ever, consider that a variation of S^^C is not ‘‘of sufficient magnitude 
to be considered significant in the present state of our knowledge 
concerning plant viruses.’* 

Grant (7) made four successive transfers of the ordinary tobacco- 
mosaic virus through young plants of Phacelia whitlaviof, larkspur, 
buckwheat, tassel flower and three transfers through French mari- 
gold, but his results show^ed no evidence of attenuation. 

Holmes (9) reports a strain of the tobacco-mosaic virus which is 
maslied in N, tahacwn but otlierwise indistinguishable from the latter. 
It behaves like ordinary tobacco mosaic in response to heat, storage, 
dilution, suscept range and in production of necrotic symptoms. 

Ktinkel (18) has recently reported thr-ee attenuated strains of the 
aucuba mosaic of tomato, isolated from plants incubated at high 
temperatures and three strains of the ordinary tobacco mosaic ob- 
tained in a similar manner. 

An experiment was made for the purpose of determining the ef- 
fect of passage of the ordinary tobacco-mosaic and the yellow tobacco- 
mosaic viruses through the resistant variety Am&oZama. 

Two series, R“ — S”, involved the inoculation of resistant (R) 
and susceptible (S) Havana No. 38 small tobacco plants at intervals 
of 10 days as follows : R^ — S®, meaning the original inoculation ; R' 

— meaning the second inoculation, a susceptible plant inoculated 
with juice extracted from R^ — S®; the source of inoculum for R* 

— being the juice of R^ — etc. 

Two other series, R”, involved the repeated inoculation of small 
resistant Ambalema plants at 10-day intervals. The experiment was 
continued during a period of 100 days when both series ended with 
inoculation into a susceptible plant. 

In order to test for modification of the virus, the extracted juices 
were inoculated into N, gfZwWnosu and Havana No. 88 tobacco. 

The results show that no change was effected in the yellow tobacco- 
mosaic virus, that could be determined by differences in symptom 
ea?>ression. 
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Similar results were obtained with the series in which the or- 
dinary tobacco-mosaic virus was used as inoculum. It should be 
observed that the virus was in no case exposed to the attenuating 
elffeets of the same plant, for more than ten days. If attenuation 
of the virus occurs, this experiment proves that a longer association 
than ten days is necessary between the pathogen and the protoplasm 
of the suscept for any change to occur. In a second experiment ten 
Amhalemcb and five Havana No. 38 plants were inoculated at the 
seedling stage and kept in pots up to tlie blossoming stage. They 
were transferred repeatedly from pots and the large-plant stage was 
reached in ten-inch pots. The presence of the virus in the fifth leaf 
down from the unopened bud was determined every two weeks. The 
extracted juice was inoculated into Havana No. 38 tobacco and N, 
gluiinosa. 

At the end of the experiment it was found tliat the difference in 
virulence of the virus had not changed significantly as indicated by 
the number of local ksions produced in A. glutinosa by the extracted 
juices, and by the symptoms on Havana No. 38. One exception, 
however, was that of an Amhalemw plant which had exhibited peculiar 
yellow interveinal areas on the leaves a week after inoculation. This 
plant was kept under special observation. Two months after inocula- 
tion, the symptoms had disappeared completely from old and new 
leaves. The extracted juices from this plant produced at this stage 
on Havana No. 38 a form of mosaic which differed in morphological 
symptoms from ordinary tobacco mosaic or yellow tobacco mosaic. 
Suspecting a mixture of viruses which might have occurred acci- 
dentally, it was conceived that by repeated inoculation into N, 
glutinosa a separation of elements producing necrosis on this suscept 
might be attained. Accordingly, the extracted juice from the plant 
was inoculated into A. gluiinosa. No dilution was made since the 
concentrated juice from each lesion had been found in previous tests 
to produce only two or three local lesions per leaf of A. glutinosa. 
Single spots were carefully dissected out and after thorough macera- 
tion in the mortar a few drops of sterile water were added. With 
the aid of a little cotton wrapped at the end of dissecting needles, the 
small amount of extract was inoculated into a small plant of the 
Havana No. 38 tobacco and into a leaf of A. glutinosa. Quite sur- 
prisingly it was found that both the ordinary tobacco mosaic and 
the new mild form were obtained from the single spots. The process 
was repeated with the mild form alone through four additional gen- 
erations of A. glutinosa plants. The successive increase of the virus 
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and repeated isolation of single spots resulted in the purification of 
the new virus. 

It is of interest to have isolated a form of mosaic with a symptom 
expression different from the ordinary tobacco mosaic yet producing 
necrotic local lesions on N, glutinosQ and capable of producing infec- 
tion on Ambalema tobacco. 

The logical procedure seemed to be to compare this form of mild 
mosaic with the ordinary tobacco mosaic. 

Virus concentration . — A comparison of the concentration of the 
two viruses in Havana No. 38 and Ajnbalenui plants was made in the 
way outlined at the beginning of this paper. The results appear in 
Tables VII and VIII. 

In a series of seven observations it was found that the mean dif- 
ference in concentration of the ordinary tobacco-mosaic virus and 
the mild-mosaic virus in Ambalema plants was 0.893 lesions with S. D. 
of 1.047, which represents odds of 22.9 to 1 against this difference 
being due to chance alone. In a similar series of five observations 
in Havana No. 38, the mean difference was 11.01 with S. D. of 11.13 
and odds of 16.2 to 1. In both cases the odds are too low, indicating 
an insignificant difference. It may be concluded on the basis of these 
observations under the conditions of this experiment, that the ordi- 
nary tobacco-mosaic virus and the mild-mosaic virus do not differ 
significantly in their concentration in either resistant or susceptible 
plants. 


Table VII-NUMBER OF LESIONS PER 10 8Q. OM. OP JV. QLUTINOSA LEAP SURFACE 
PRODUCED BY EXTRACTED JUICES OF INOCULATED AMBALEMA PLANTS. 


Ordinary tobacco mosaic 

Mild Mosaic 

d* 

M 

.8. D. 

Z 

1.874 

0.863 

0.878 

0.460 

0.350 

2.678 

1.742 

0.880 

0.0104 

0.4776 

1.1215 

0.2126 

4.6670 

0.0146 

1.1686 








2.402 




1.704 




1.413 




2.756 




2.8S4 









Total 

7.6681 

0.8931 

1.0466 

0.0889 



T^BLB Vm-NUMBER OF LESIONS PER 10 SQ. CM. OF N. GLUTimSA LEAF SURFACE 
PRODUCED BY EXTRACTED JUICES OF INOCULATED HAVANA No, 38 PLANTS. 


Ordinary tobacco mosaic 

MSd Moaaic 

d* 

M 

S.D. 


Z 

85.789 

1 

22.402 

17.631 

18.741 

32.610 

6.6801 

819.5156 

27.0400 

26l;1908 





4».m 

24.661 





8?.6T1. 





63.702 

86.746 

16:3639 



... 


Total...., 


619.7604 

11. OR) 

U.138 


0,883 






















STUDIES ON disease BESISTANCB 


43 


Symptoms , — The morphologic symptoms as explained above are 
of a mild form and unlike those of ordinary tobacco mosaic in that 
no leaf distortions or enations have been observed. For a clearer idea 
of this mosaic, see figs, 23-26. 

Nothing is known of the histologic situation. Observations in- 
dicate that the physiology of plants affected with this form of mosaic 
must be different from those infected with the ordinary form since 
they are able to develop fairly well and bear good seed. 

Temperature relations , — Three different experiments to determine 
the thermal inactivation point of the mild-mosaic virus showed that 
it lies between 86® and 90®C., like the checks of ordinary tobacco- 
mosaic virus. 

It was not inactivated at 85®C. This correspondence with or- 
dinary tobacco-mosaic virus should be of some significance in the in- 
terpretation of these results. 


Discussion 

A point of interest not raised in our previous paper (21) is the 
fact that according to current hypotheses a case of resistance to mo- 
saic within the species N, iabaoum would not have been expected to 
be very frequent. The ordinary tobacco-mosaic virus is certainly one 
of wide occurrence. Suffice it to mention that its host range has 
been recently extended by Grant (7) to include 29 non-solanaceous 
species distributed in 14 widely separated families. Our <li ^covery, 
therefore, does not easily fall within the postulates advanced by 
Vavilov (26) who claimed that the chances for occurrence of immune 
or resistant plants would be least for species of pathogens with a 
weak degree of pathogenetic specialization. 

The results herein presented show that plants of the Amhalema 
variety always become infected provided that inoculation is properly 
done. It has also been demonstrated that infection will occur at 
any age of the suscept. It is further shown that symptoms of a very 
mild character will appear on small plants but tliat the plants have 
the capacity to outgrow the symptoms and the new growth appears 
free from chlorosis. Prom the commercial and practical standpoint 
this is of more than ordinary interest. It has been generally conceded 
by workers with the mosaic of tobacco that infection in the field or 
seed-bed arises when the workers handling the small plants have 
the habit of chewing tobacco. Valleau and Johnson (24) Pukui^i 
(6) and Bosch and Wolf (1) have determined by experiment t^at 
many commerci^^ brands of tobacco serve as sources of inoculum. 
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There remains no doubt that a variety of tobacco which can escape 
the injurious eifects consequent to infection at the time of trans- 
plantinfr should prove valuable in the hands of both the practical 
rower and the scientific investigator. This is especially true if one 
bears in mind the futility of efforts in the rogueing of tobacco-mosaic 
infected plants. Wolf (27) is of the opinion that the rogueing of 
seed-beds is inadvisable. Most investigators who have had field ex- 
perience with this disease will agree that much harm will often 
result from this method of eradication unless the laborers are intel- 
ligent and extremely careful. 

The use of the number of local lesions produced on N. glutinosa 
by the extracted juices is the only method at hand to express in 
quantitative terms the concentration of the virus principle in the tis- 
sues of its host ; but at best it is only of relative value. A modification 
of the method has been made here involving the expression of con- 
centration on the basis of measured areas, in this case ten square 
centimeters of leaf surface. The variety Amhalema has been con- 
sidered as resistant because the measure of the virus concentration 
in its tissues as represented by the number of local lesions per ten 
square centimeters of N. ghdinosa leaf surface has been shown to be 
significantly lower than that of the juice from a known susceptible 
variety. Other factors inherent in the plant may be responsible for 
the low virus concentration. The resistance in the Amhalema va- 
riety, therefore, may be defined as the capacity of the Amhalema sys- 
tem to prevent the increase of the virus in its tissues at the same 
high rate as is characteristic of susceptible plants. 

The Amhalema tobacco was found to be very susceptible to other 
known viruses of tobacco. It succumbs quickly to the effects of 
spot-necrosis and Wingard’s tobacco ring-spot and more slowly to 
potato ring-spot and cucumber-mosaic viruses. The degree of sus- 
ceptibility is difficult to estimate in the case of the mottle and vein- 
banding viruses although the symptoms appear in the leaves. In these 
cases we may be dealing with a mild tolerance to infection. The fact 
that it exhibits its highest resistance to yellow tobacco-mosaic and 
ordinary tobacco-mosaic viruses raises an important question. Is 
there really so much difference between these two viruses? Johnson 
(12) is quite convinced that they are different, though closely related. 
We only wish to call attention, in passing, to the similar reaction 
exhibited by the resistant variety to infection by both viruses. 

That the virus concentration in resistant plants was higher in 
plants five weeks old than in the same plants at the age of thirteen 
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weeks may mean that the virus is increasing at a lower rate in the 
older plant. Another explanation may be tliat the virus principle 
becomes diluted with the expansion of the leaf blades. It would not 
be easy to conceive of the destruction of some of the virus principle 
in the larger and older plants. 

The isolation of an apparently new virus from resistant plants 
inoculated with the virus of the ordinary tobacco mosaic may be ex- 
plained as a case of attenuation of the latter. 

On tlie basis of the symptom expression alone the mild mosaic 
can be differentiated from the ordinary tobacco mosaic. That the 
thermal inactivation point, the virus concentration and the produc- 
tion of local necrotic lesions is like in ordinary tobacco mosaic may 
indicate that the mild-mosaic virus is not very far removed from 
the latter. It will be a question as to whether the difference in 
symptom expression alone has enough weight to lead one to regard 
the two viruses as different from each other. Johnson (12) has al- 
ready pointed out that symptoms may be of little diagnostic value 
in differentiating between plant viruses. 

It may also be attributed to a separation of another mosaic virus 
or of a factor contained in the tobacco-mosaic virus. This would 
necessitate thinking of the tobacco-mosaic virus as a mixture of factors 
which may be separated from their combination. Since the known 
properties of the ordinary tobacco-mosaic virus are exhibited by the 
mild-mosaic virus and this differs from the former only in the result- 
ing symptoms, there should be no objection to regarding the mild 
mosaic as an attenuated form whose parasitic and pathogenic capacity 
has been changed or altered in degree but not in character. 

Whether this modification has been influenced by the protoplasm 
of the resistant plant in part or in its entirety, or whether other 
factors extraneous to the plant have played the major or perhaps 
the complete role, has not been ascertained in these studies. 
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Summary 

1. Infection of the resistant tobacco variety Ambalema occurs at 
all ages. 

2. Symptoms in resistant plants ordinarily consist of clearing of 
the veins followed by small chlorotic interveinal areas of a mild type. 

3. Infection occurs and mild or severe symptoms appear in trans- 
plants when these are inoculated at time of pulling. These plants 
later recover in the field, but the virus is always contained in their 
tissues. 

4. Infection of Ambalema plants was determined by inoculation 
of the juices extracted from those plants into N. glutinosa and Havana 
No. 38 tobacco. 

5. Ambalema tobacco is also resistant to yellow tobacco mosaic, 
and celery mosaic. It should not be forgotten that symptoms are 
produced in inoculated plants but the effects produced by the disease 
are not very significant. 

6. By adequate quantitative studies it was determined that the 
Ambalema tobacco is significantly more resistant to ordinary tobacco 
mosaic than Havana No. 38 tobacco at all stages of growth, 

7. Ambalema tobacco is very susceptible to cucumber mosaic, 
yellow cucumber mosaic, potato ring-spot, Wingard's tobacco ring- 
spot and spot-necrosis, and somewhat less susceptible to the mottle 
and veinbanding viruses. 

8. The virus concentration was found to be lower in inoculated 
resistant plants nine weeks after inoculation (13 weeks old) t hm 
five weeks after inoculation (9 weeks old), 

9. A mild form of mosaic was isolated from resistant plants in- 
oculated with the ordinary tobacoo^mosaic virus. In its properties 
this naosaic virus seems similar to the ordinary tobacco-mosaic 

be regarded as a case iff attenui^^ 

AimiotJLTURB^^i^ 
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Explanation of PiiATEs 

Plate I. — Ordinary tobacco mosaic. 

Pig. 1. Clearing of veins, early stage, Ambalema leaf. 

2. Advanced stage of infection, leaf of Ambalema tobacco. 

3. Virulent form of infection with much yellowing, Am- 

balema tobacco. 

4. Uninoculated check, Havana No. 38 tobacco. 

Plate II. — Ordinary tobacco mosaic. (Plants of same age.) 

Pig. 5. Inoculated check, Havana No. 38 tobacco. 

6. Uninoculated check, Ambalema tobacco. 

7. Advanced stage of infection, Ambalema tobacco. 

Plate III. — Ordinary tobacco mosaic. (Plants six weeks old.) 

Pig. 8. Leaves from infected plant of Ambalema. 

9. Leaves from infected plant of Havana No. 38. 

Plate I V.^ — Ordinary tobacco mosaic. (Plants of same age.) 

Fig. 10 and 12. Iniected Ambalema plants. 

check, plant. 
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Plate V, — Ordinary tobacco mosaic. (Plants of same age.) 

Pig. 13. Infected plant, Havana No. 38. 

14. Infected plant, Ambalema, 

Plate VI. — Various virus diseases on Ambalema. 

Pig. 15. Leaf infected With the yellow tobacco-mosaic virus. 

(Note tendency of yellow areas to be more conspicu- 
ous along margin of blade.) 

16. Leaf infected with Wingard's tobacco ring-spot virus. 
17 and 18. Leaves infected with the yellow cucumber-mo- 
saic virus. 

19. Uninoculated check, leaf of Amhalema. 

Plate VIT. — Cucumber mosaic on Amhalema, (Plants inoculated in 
greenhouse and transplanted to the garden.) 

Pig. 20 and 22. Plants infected with the eucpmber-mosaic virus. 
21. Check plant, infected with the ordinary tobacco-mosaic 
virus. 

Plate VIII. — Attenuation of the ordinary tobacco-mosaic virus. 
Pig. 23 and 26. Leaves of Havana No. 38 tobacco showing 
symptoms of an attenuated form of tobacco mosaic. 

24. TIninoculated check. Havana No. 38 tobacco. 

25. Inoculated check, Havana No. 38 tobacco inoculated 

with the ordinary tobacco-mosaic virus. 
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NEW CERAMBYCID BEETLES PROM PUERTO RICO 

By W. S. Fisher 

Associate Entomologist, Bureau of Entomology and Plant Quarantine, 
United States Department of Agrieulturc 

Among the material received during the past year from Puerto 
Rico for identification, the following twelve new species of Ceramby- 
cidae were found. 

Tilloclytus puertoricensis, new species 

Small, elongate, slightly depressed above, nearly glal)r()us, sulmpacpic ; head 
l)la('k; pronotum blaek anteriorlyy reddish at base; elytra reddish, ndth a broad, 
transverse, white fascia at middle, tho fascia arena tely emargiiiato in front at 
sutural nuirgins and borderc'd anteiiorly by a. narrow, black fascia, each elytron 
with an elongate, black sjjot along lateral margin extending from the white fascia 
bsickward to near a])ex and in\v"}ird to middle of elytron ; antenna and under side 
of body black or reddish brown, with bases of tibiae and femora, ])ostorior part 
of prosternum, anterior part of mcsosterimiii, and basal joints of antennae yel- 
lowish or reddish. 

Head with the front wider than long, flat between the antmuial tnl)evcles, 
which are widely sepaj'ated, bnt not elevated; surface densely, finely grannlose, 
coarsely, continently pumdate, sparsely clothed with short, rccninbent, incojispi- 
cuous, white hairs, with a few long, erect, white hairs aroniid the eyes; eyes 
small, oblong, strongly convex, but not emarginate. Antenna exteinling to basal 
third of elytra, the outer joints slightly enlarged; first joint hoig, cylindrical, 
slightly arcuate, slightly expanded toward aj>ex, subequal in length to the third 
and fourth joints united; third joint tndee as long as the fourth, which is 
distinctly shorter than the fifth. 

Pronotum one-half longer than wide, distinctly narrower at l)asi' than at 
apex, widest along middle; sides nearly parallel at middle, slightly rounded ante- 
riorly, strongly constricted at base; disk strongly convex anteriorly, transversely 
depressed on basal third ; surface fiiiely, densely grannlose, coarsely, deeply 
alveolate-punctate, clothed with a few long, erect, stiff, whitish hairs. Hcutcllum 
small, elongate, rounded at apex, slightly pubescent. 

Elytra nearly one and three-fourths times as h)ng as pronotum, at base 
slightly wider tlian pronotum at middle; sides nearly parallel from base to behind 
middle, where they are feebly, arcuately expanded, then arcuately narrowed to 
the tips, which are conjointly broadly rounded; disk strongly flattened on basal 
halves, strongly convex on apical halves; surface coarsely, deeply alveolate- 
punctate, with a few long, erect, stiff, Avd)ite hairs posteriorly, each elytron with 
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a narrow vitta of short, recumbent, yellowish white hairs along sutural margin 
at apex. 

Abdomen beneath smooth, shining, nearly glabrous; last segment broadly 
rounded at apex. Prostcrnum very sparsely, feebly punctate, feebly, transversely 
rugose, nearly glabrous; prosternal |>rocess very narrow between the coxal cavities, 
strongly expended posteriorly, truncate at apex. Metasternum and mesostermim 
with a small spot of dense, recumbent, whitish puhescefiice on each side. Logs 
rather long, smooth, clothed with a few scattered, long, erect, white hairs; femora 
strongly, abruptly, clavate toward apices, petiolate at bases; tibiae long, sub- 
cylindrical. 

Length, 3 — 4.25 mm; width, 0.88 — 1.3 mm. 

Tyije locality — Guanica, Puerto Rico. 

Type and paratypes . — IT. S. National Museum, No. 51019. 

Remarks . — Described from three specimens (one type) collected in 
decaying wood on the Borinquen Forest Reservation, October 3, 1934, 
by R. G. Oakley (San Juan No. 5854). 

This species is closely allied to minutus Fisher, but it differs from 
that species in lia\dng the basal part of the pronotum and basal 
halves of elytra reddish. 


Lamproclytus odMeyif nev^ species 

Elongate, nearly parallel, moderately convex above, strongly shining, above 
and beneath uniformly dark reddish brown, the pronotum slightly darker, each 
elytron ornamented with a transverse, eburneous fascia. 

Head with the front strongly transverse, flat between the antennal tubercles, 
which are widely separated and slightly elevated; surface coarsely alveolate- 
punctate, sparsely clothed with long, semierect, white hairs. Antenna extending 
just beyond base of elytron, basal joints cylindrical, slightly expanded toward 
apices, clothed with, a few long, erect, white hairs, apical joints broader, slightly 
flattened, rather densely clothed with short, recumbent pubescence, with a few 
long, erect intermixed; first joint robust, cylindrical, about twice as long as 
the second joint, which is two-thirds as long as the third; tenth joint oval, acutely 
rounded at apex. 

Pronotum distinctly longer than wide, slightly wider at apex than at base, 
widest at middle ; sides strongly, arcuately rounded from apex to basal sixth, 
where they are strongly constricted and parallel; disk strongly convex, feebly, 
transversely flattened along anterior margin, strongly, transversely constricted at 
base ; surface coarsely alveolate-punctate, sparsely clothed with short, inconspic- 
uous pubescence, and numerous long, erect, stiff, white hairs. Seutellum elongate- 
triangular, rather densely clothed with short, semierect pubescence. 

Elytra twice as long as pronotum, at base subequal in width to pronotum at 
middle; sides nearly parallel, feebly, very broadly, arcuately constricted at mid- 
dle, the tips separately broadly rounded or subtruncate; disk feebly, broadly, 
transversely depressed at middle, vaguely, broadly elevated along sutural margins 
behind seutellum; surface very coarsely, deeply, irregularly punctate, clothed 
with a few long, erect, stiif, white hairs, each elytron ornamented behind the 



NEW CERAMBYCID BEETLES PROM PUERTO RICO 


53 


middle with a rather broad, transverse, eburneous fascia, extending from, lateral 
margin to near the sutural margin. 

Abdomen beneath very sparsely, feebly punctate, clothed with a few long, 
erect, white hairs; last segment broadly rounded at apex. Prosternuin sparsely, 
coarsely punctate, rather densely clothed mth moderately long, recumbent, whitish 
pubescence; prosternal process narrow, strongly expanded behind the coxal cavi- 
ties. Legs sparsely clothed with long, erect, stiff, Avhite hairs; anterior pair 
slightly shorter than middle and posterior pairs; femora strongly, abruptly 
clavate toward the tips, petiolato at bases; tibiae straight and subcyliiidrical. 

Lengili, 3.25 mm; width, 0.85 mm. 

Type locality, — Ponce, Puerto Rico. 

Type. — U. S. National Museum, No. 51020. 

Remarks , — Described from a single specimen collected on Tabe- 
buia sp. at the Guanica Central Finca, September 21, 1933, by R. G. 
Oakley (San Juan No. 4693). ^ 

This species is closely allied to elegans Fisher, but it differs from 
that species in being uniformly dark reddish broTYn. 

Leptostylus albosignatus, new species 

Strongly robust, moderately convex, slightly flattened above, reddish brown 
to brownish black, ratlier densely clothed with brownish white and dark brown 
pubescence, the elytra ornamented with a large, distinct, irregular, square, whitish 
pubescent spot at middle, common to both elytra. 

Head ■\vith the front quadrate, slightly convex, feebly depressed between the 
antennal tubercles, which are strongly elevated and obliquely divergent, with a 
narrow, longitudinal groove extending from occiput to epistoma; surface indis- 
tinctly punctate, densely, irregularly clothed with long, recumbent, brownish white 
pubescence, nearly concealing the surface, causing a slightly variegated appear- 
ance; eyes separated from each other on the top by twice the width of the 
upper lobe. Antenna about one-third longer than the body, variegated with white 
and brownish pubescence, the outer joints annulated with brown ijubescence. 

Proiiotum three-fourths wider than long, suboqual in width at base and apex, 
widest at middle; sides sinuate anteriorly, parallel posteriorly, tumid on each 
side at middle ; disk feebly, tranversely depressed along base and anterior margin, 
with seven obtusely rounded tubercles arranged in two transverse rows on disk, 
four in front and three behind, the three median tubercles more strongly elevated 
than the four exterior ones; surface coarsely, deei)ly, irregularly punctate between 
tho tubercles, and with a row of coarser punctures in the basal and anterior 
depressions, densely clothed with long, recumbent, brownish white pubescence, 
and ornamented with six small, dark brown pubescent spots, two along anterior 
margin and four along base. Scutellum transverse, broadly rounded at apex, 
rather densely pubescent. 

Elytra three-fourths longer than wide, slightly wider than pronotum at mid- 
dle; humeri prominent, slightly elevated; sides nearly parallel from base to 
apical fourth, then arcuately narrowed to the tips, which are separately narrowly, 
obliquely truncate internally, the exterior angle obtuse and feebly produced; 
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disk uneven, with numerous irregularly distributed, rather acute tubercles, those 
in the basal region more strongly developed; surface coarsely, deeply, irregularly 
punctate, the punctures becoming finer and sparser toward apices, densely clothed 
with long, rec'Uinbcnt, brownish white and dark brown pubescence, ornamented 
with an irregular, square, white pubescent spot at middle, common to both elytra, 
and with a few small, dark b^o^vn pubescent spots posteriorly. 

Beneath nearly smooth, rather densely clothed with long, recumbent, brownish 
white pubesceime, the legs variegated with whitish and brownish pubescence; 
tibiae feebly auiiulated with brown pubescence; prosternal process as wide as 
the coxal cavity. 

Length, 9.5 — 12 mm; width, 4 — 4.75 mm. 

Type locality. — Ponce, Puerto Eico. 

Type and jjaratype. — U. S. National Museum, No. 51021. 

Remarks . — Described from two specimens (one type). The type 
was collected at the type locality during December 1933 by C. Einaldi, 
and |)nr*aiy|)e was collected at light at the Lesesne Finca, Ba- 
yamon, Puerto Rico, November 12, 1933, by Rae Lesesne and C. G. 
Anderson (San Juan No. 4855). 

This species is allied to antiUamm Fisher, but it differs from that 
species in having a distinct, large, white, pubescent spot on the elytra. 

Leptostylus oakleyi, new species 

Elongate, slightly flattened above, reddish browii; to browmish yellow, densely 
clothed with brownish yellow pubescence, and ornamented with dark brown or 
black pubescence. 

Head with the front quadrate, slightly convex, feebly depressed between the 
antennal tubercles, which are strongly elevated and obliquely divergent, with a 
narrow', longitudinal groove extending from occiput to epistoma; surface indis- 
tiiitly punctate, rather densely, irregularly clothed wdth long, recumbent, brownish 
white pubescence, nearly concealing the surface, causing a variegated appearance; 
eyes separated from each other on the top by the width of the upper lobe. 
Antenna about one-fourth longer than the body, variegated with brown and white 
pubescence, the joints annulated with dark brown pubescence. 

Pronotum nearly twice as wide as long, subequal in width at base and apex, 
widest at middle; sides obliquely expanded from base to near middle, arcuately 
expanded at middle, parallel posteriorly; disk feebly, transversely flattened along 
base and anterior margin, with three vague, round protuberances, two arranged 
transversely in front and one behind; surface coarsely, deeply, irregularly punc- 
tate, with a row of similar punctures along base and anterior margin, densely 
clothed' with long, recumbent, brownish white pubescence, irregularly ornamented 
around the dorsal protuberances with brownish pubescence, and with a distinct 
brown pubescent vitta on each side below the lateral protuberance. Seut^um 
broadly triangular, broadly rounded at apex, sparsely pubescent. 

Elytra twdee as long as wide, distinctly wider than pronotum at middle; 
humeri not prominent ; sides parallel to behind middle, then arcuately narrowed 
to the tipSi which ar^ separately obHquely truncate interhaHy ; disk uneven, with 
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a few hicoiispicuoua tubercles clothed with blackish hairs near the base; surface 
densely clothed with long, recunibent, brownish white pubeseeiise, and each elytron 
ornamented with black pubescence as follo^vs: A large, elongate spot along 
lateral margin; a short, narrow, oblique fascia along sutural margin behind 
middle; a narrow, arcuate fascia at lateral margin at apical fifth; an irregular, 
inconspicuous spot near apex; and wdth a few small, irregularly distributed, 
round sj)Ots. 

Beneath obsoletely granulose, rather densely clothed with long, recumbent, 
whitish pubescence, the sternum and legs variegated w'itli white and brown pubes- 
cence; tibiae annuhited with brown i)ubescence; femora strongly pedunculate; 
prosternal process one-half as wide as the coxal cavity. 

Length, 4.5 min; width, 1.8 mm. 

Type locality. — ^Bayamon, Puerto Rico. 

Type. — U. S. National Museum, No. 51022. 

Remarks . — Described from a single specimen collected at light at 
the Lesesm* Finea, March 10, 1984, by Rae Lesesne and C. G. An- 
derson (San Juan No. 5257). 

This species is allied to gundlaeki Fisher, but it differs from that 
species in the different arrangement of the brown pubescence on the 
elytra, and in having a broad, dark brown, pubescent vitta on each 
side of the pronotum. 

Leptostylus nigricans, new species 

Small, elongate, moderately flattened above, brownish yellow, with the basal 
halves of elytra, disk of pronotum, tips of antennal joints, tarsi, and parts of 
head, tibiae, and femora, black or dark brown and rather densely pubescent. 

Head wdth the front (juadrate, slightly convex, feebly depressed between the 
antennal tubercles, which are rather strongly elevated and obliquely divergent, 
with a narrow, longitudinal groove extending from occiput to epistoma; surface 
indistinctly punctate, rather sparsely, irregularly clothed with long, recumbent, 
brownish yellow pubescence, with a few wdiite and dark brown hairs iutermixed, 
the browm hairs more numerous on the occiput; eyes separated from each other 
on the top by twice the width of the upper lobe. Antenna, about one-fourth longer 
than body, variegated with white and bromi pubescence, the joints aniiulated with 
dark brown pubescence. 

Pronotum nearly twice as wdde as' long, snbequal in width at base and apex, 
widest at basal third; sides feebly, obliquely expanded to basal third, then 
strongly, arcuately narrowed to near the base, parallel and strongly constricted 
at base; disk even, narrowly, tranversely grooved along base and anterior margin, 
the margins elevated; surface indistinctly punctate, rather densely, irregularly 
clothed with long, recumbent, black and reddish brown pubescence. Scutcllum 
triangular, narrowly rounded at apex, densely pubescent. 

Elytra nearly twice as long as wide, slightly wider than pronotum at basal 
third; humeri not prominent; sides parallel to behind middle, then arcuately 
narrowed to the tips, wbich are separately narrowly rounded ; disk even, wdth a 
distinct tubercle clothed with long, black hairs near base of each elytron; surface 
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coarsely, densely, deeply punctate from bases to apices, tbe basal black area 
with the posterior margin extending obliquely backward from the sutural margin 
at middle to lateral margin at apical third, sparsely clothed with short, black 
hairs, with an irregular spot beneath the humerus and a few small spots at 
middle clothed with brownish yellow pubescence, the apical pale area densely 
clothed with long, recumbent, brownish yellow pubescence, and narrowly margined 
anteriorly with white pubescence. 

Beneath feebly granulose, rather densely clothed with long, recumbent, whitish 
pubescence, the sternum and legs variegated with white and brown pubescence; 
tibiae annulated with brow'n pubescence; femora strongly pedunculate; prosternal 
process three-fourths as wide as coxal cavity. 

Length, 4 mm; width, 1.75 mm. 

Type locality, — Villalba, Puerto Rico. 

Type. — ^U. S. National Museum, No. 51023. 

Remarks . — Described from a single specimen collected in vegeta- 
tive debris at the Insular Government Finca, June 18, 1934, by R. Q. 
Oakley (San Juan No. 5666). 

This species is allied to dorsalis Fisher, but it differs from that 
species in being shorter and more robust, and in having the pronotum 
broader, with the sides more broadly rounded at the basal third, and 
each elytron armed with a distinct basal tubercle and narrowly 
rounded at the apex. 

Leptostylus puertoricensis, new species 

Small, elongate, moderately flattened above, brownish black to brownish yel- 
low, rather densely pubescent. 

Head with the front slightly transverse, slightly convex, feelt)ly depressed 
between the nnttmnal tubercles, w'hieh are rather strongly elevated and obliquely 
divergent, with a narrow, longitudinal groove extending from occiput to epistoma; 
surface imUstinctly punctate, sparsely, irregularly clothed with long, recumbent, 
brownish yellow pubescence, the pubescence dark brown on the occiput; eyes 
separated from each other on the top by twice the width of the upper lobe. 
Antenna about as long the body, variegated with white and brown pubescence, 
the joints annulated with dark brown pubescence. 

Pronotum twice as wide as long, subequal in width at base and apex, widest 
at basal third; sides obliquely expanded to basal third, then, strongly, arcuately 
narrowed to near tho base, parallel and strongly constricted at base; disk even, 
narrowly, transversely grooved along base and anterior margin; surface in- 
distinctly punctate, densely clothed with long, recumbent, brownish yellow and 
brownish black pubescence. Scutellum triangular, narrowly rounded at apex, 
densely pubescent. 

« Elytra two-thirds longer than wide, and slightly wider than pronotiun at bSial 
tldrd; hiuneri ^ sides parallel to behind middle, Ihen areuatsly 

tips, which are sepamtely bbBqtm^ 

even, a tubercle clothed bla^ hi^ nedr baea of each 
surface finely punctate from bases to 
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-with long, recumbent, brownieh yellow pubescence, each elytron with a more or 
less distinct, broad, whitish pubescent fascia, extending obliquely backward from 
the sutural margin at middle to the lateral margin at apical third, and ornamented 
with brownish black pubesceaice as follows: A large, semioval spot along lateral 
margin in front of midddle; an irregular area around basal tubercle; a narrow, 
irregular, interrupted, oblique fascia behind the whitish pubescent fascia; and 
a few small, irregularly distributed, round spots. 

Beneath feebly granulose, rather densely clothed with long, recumbent, whitish 
pubescence, the sternum and legs variegated with white and brown pubescence; 
tibiae annulated with brown pubescence ; femora strongly pedunculate ; prosternal 
process one-half as wide as coxal cavity. 

Length, 4 iron; width, 1.75 mm. 

Type locality. — Adjuntas, Puerto Rico. 

Type. — ^U. S. National Museum, No. 51024. 

Remarks . — Described from a unique specimen collected on an un- 
known tree at the Pietri Pinca, June 10, 1933, by R. G. Oakley 
(San Juan No. 4304). 

This species is allied to planicollis Fisher, but it differs from that 
species in having the upper surface clothed with brownish yellow 
and brownish black pubescence, and each elytron ornamented near 
the middle with a broad, oblique, whitish pubescent fascia. 

Eugamandus oakleyi, new species 

Short, oblong, strongly convcfx, subopaque, uniformly reddish or yellowish 
brown, each elytron ornamented laterally with an irregular, black pubescent vitta. 

Head with the front strongly transverse, nearly flat, flat between the an- 
tennal tubercles, which are widely separated and feebly elevated, with a vague, 
longitudinal groove extending from occiput to epistoma; surface sparsely, coarse- 
ly, uniformly punctate, rather densely clothed wtih short, scalelike, golden yellow 
and brownish hairs, with a few longer, semierect, whitish hairs intermixed; eyes 
small, narrow, rather deeply emarginate separated from each other on the top 
by nearly four times the ifv'idth of the upper lobe. Antenna nearly as long as the 
body, annulated with short, recumbent, yellowish white, and dark brown pubes- 
cence; flrst joint robust, subcylindrical, flattened beneath at base, subequal in 
length to the fourth joint, which is slightly shorter than the third, the following 
joints shorter and nearly equal in length. 

Pronotum distinctly wider than long, subequal in width at base and apex, 
widest at middle; sides arcuately expanded at middle, parallel posteriorly; disk 
strongly convex, slightly uneven, more or less transversely gibbose at middle, 
broadly, transversely flattened posteriorly; surface coarsely, sparsely, deeply 
punctate; the punctures denser toward the sides, irregularly variegated with dense, 
shorti scalelike, brownish yellow and dark brown hairs, with a few longer, semi- 
crect, Ishitish hairs inteimiixed, Scutellum strongly transverse, broadly rounded 
sit. apex; broadly concave^ and clothed with scalelike hairs, which are dark brown 
at whit^ on each side^ 

^ two-thirds times as long a# pronotum, at base distinctly 
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wider than pronotum; sides nearly parallel from base to behind middle, then 
arena tely narrowed to the tips, which are seperately narrowly rounded; diak 
strongly convex, uneven, slightly flattened above, obliquely declivous behind mid- 
dle, slightly elevated near apices; surface coarsely, sparsely, deeply puuctate,^ 
variegated with dense, short, scalelike, browniish yellow and dark brow'n hairs, 
the hairs slightly paler toward apices, with a few long, erect, whitisli hairs 
toward lateral margins, each elytron ornamented with a black pubescmit vitta 
extending along lateral margin ^rom humeral angle to basal third, then inward 
and backward to posterior declivity, and with numerous, strongly elevated, irre- 
gularly distributed tubercles, the largest located on middle of elytron at posterior 
declivity. 

Abdomen beneiith finely granulose, coarsely, densely, deeply x)imctate, rather 
densely clothed with short, scalelike, yellowish and whitish hairs, with a few 
longer, erect, whitish hairs intermixed; last segment broadly rounded at apex. 

Length, 5.75 mm; width, 3 mm. 

Type locality . — Matrullas Dam, near Orocovis, Puerto Rico 
Type. — U. S. National Museum, No. 51025. 

Remarks . — Described from a single specimen collected in decay ing^ 
wood at the Insular Government Finca, October 8, 1934, by R. Q. 
Oakley (San Juan No. 5861). 

This species is allied to schwarzi Fisher, but it differs from that 
species in being more strongly convex and in having the elytra 
distinctly tuberculate. 

Eugamandus brunneus, new species 

Small, short, oblong, strongly convex, subopaque, uniformly dark reddish 
brown with the tarsi, antennae, .and tibiae, in part, yellowish, and above irregu- 
larly variegated with black and brownish, scalelike hairs. 

Head with the front strongly transverse, nearly flat, flat between the an- 
tennal tubercles, which are widely separated and feebly elevated, with a vague^ 
narrow, longitudinal groove extending from occiput to epistoma; surface coarsely, 
sparsely, uniformly punctate, rather densely clothed with short, scalelike, golden 
yellow and brownish hairs, with a few longer, erect, whitish hairs intermixed; 
eyes small, narrow, deeply emarginate, separated from each other on the top by 
three times the width of the upper lobe. Antenna nearly as long as the body, 
rather densely clothed with short, recumbent pubescence; first joint robust, sub- 
cylindrical, flattened beneath at base, subequal in length to the fourth joint,, 
which is three-fourths as long as the third, the following joints shorter and 
nearly equal in length. 

Pronotum distinctly wider than long, subequal in width at base and apex,, 
widest at middle; sides arena tely expanded at middle, parallel posteriorly; didt 
strongly convene, slightly uneven, more or less transversely gibbose at nuddle,^ 
broadly, transversely flattened posteriorly; surface coarsely, deeply, sparsely,, 
irregularly punctate, the punctures denser toward the sides, irregularly variegated 
with dense, short, scalelike, brownish yellow and dark brovm hairs. Scutelluiis 
similar to oakleyi ^ - 
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Elytra nearly three times as long as proiiotum, and at base distinctly wider 
than pronotumj sides nearly parallel from base to behind middle, then arcuately 
narrow'ed to the tips, which are separately narrowly rounded or snbtruncate; 
disk strongly convex, uneven, slightly flattened above, obliquely de(divous belrind 
the middle; surface coarsely, sparstdy, deeply j)uiictate, variegated with dense, 
short, scalelike, brownish yellow and dark luown hairs, each elytron with an 
indistinct, irregular, blackish pubescent spot toward lateral margin, and orna- 
mented with two longitudinal rows of tuberedes, the inner row distinct and com- 
posed of three tubercles, the outer one less distinct. 

Abdomen beneath finely granulose, feebly, coarsely, sparsely punctate, sparsely 
clothed with short, scjsilelike, whitish hairs, with a few longer, erect hairs of the 
same color intermixed; last segment broadly snbtruncate at apex. 

Length, 3.75 mni; width, 1.85 mm. 

Type locality. — ^Yaiico, Puerto Rico. 

Type . — TJ. S. National Museum, No. 51026. 

Remarks . — Described from a single specimen collected in vegeta- 
tive debris at the Augustin Pinca, in the mountains north of Yauco, 
June 15, 1934, by R. G. Oakley (San Juan No. 5654). 

This species is very closely allied to oakleyi Fisher, but it differs 
from that species in being much smaller and more slender, and in 
having the tubercles on each elytron arranged in two longitudinal 
rows. 

Eugamandus flavipes, new species 

Small, short, oblong strongly convex, feebly shining, uniformly pale reddish 
brown, with the legs and the antennae yellowdsh, above more or less variegated 
with black and brownish, scaleliko hairs. 

Head with front strongly transverse, nearly flat, flat between the antennal 
tubercles, which are widely separated and feebly elevated, with a vague, narrow, 
longitudinal groove on occiput and vertex; surface coarsely, sparsely, uniformly 
punctate, densely clothed in front with moderately long, recumbent, yellow pubes- 
cence; eyes small, narrow, deeply emarginate, separated from each other on 
the top by four times the width of the upi^er lobe. Antenna nearly as long as 
the body, densely clothed with short, recumbent pubescence; first joint robust, 
subcylindrical, flattened beneath at base, siibequal in length to the third and 
fourth joints, the following joints shorter and gradually diminishing in length. 

Pronotum distinctly wider than long, narrower at apex than at base, widest 
at middle; sides arcuately expanded at middle, slightly parallel posteriorly; 
disk strongly convexj more or less gibbose at middle, rather broadly, transversely 
flattened along base and anterior margin; surface coarsely, deeply, sparsely 
punctate, more densely toward tlie side, rather densely clothed with short, scalelike, 
black hairs on median part, sparsely clothed with scalelike, whitish hairs at sides, 
and ornamented with a narrow, more or less interrupted, median vitta of similar 
white hairs. Scutellum similar to that of oakleyi Fisher. 

Elytra two and one-half times as long as pronotum, at base distinctly wider 
than pronotum; sides nearly parallel from base to behind middle, then arcuately 
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narrowed to the tips, which are conjointly broadly rounded; disk strongly, 
uniformly convex, arcuately declivous posteriorly; surface coarsely, rather densely^ 
deeply punctate, variegated with rather dense, short, scalelike, yellowish brown 
and dark brown hairs, each elytron ornamented with two irregular-shaped, black 
pubescent spots near middle, and two strongly elevated tubercles, one at basal 
fourth, the other just behind the middle. 

Body beneath coarsely, rather densely punctate, sparsely clothed with short, 
recumbent, whitish hairs, with a few scalelike hairs intermixed; last segment 
broadly rounded or subtruncate as apex. 

Length, 2.75 mm; width, 1.25 mm. 

Type locality. — ^Villalba, Puerto Rico. 

Type, — XJ. S. National Museum, No. 51027. 

Remarks . — Described from a single specimen collected in vegeta- 
tive debris at the Insular Govenment Pinca, June 18, 1934, by R. G. 
Oakley (San Juan No. 5667). 

This species is allied to oakleyi Fisher, but it diiFei*s from that 
species in having the elytra evenly convex, arcuately declivous poste- 
riorly, and each elytron armed with only two distinct tubercles. 

Cyrtinufl eugeniae, new species 

Very small, elongate, feebly shining; head, pronotum, and abdomen dark 
reddish brown; antennae, legs, and elytra slightly paler, the latter dark reddish 
brown along lateral margins. 

Head with the front strongly transverse, feebly convex, flat between the 
antennal tubercles, which are widely separated and scarcely elevated, without a 
distinct, longitudinal groove; surface coarsely, deeply, confluently punctate, 
rather densely clothed with long, semierect, whitish hairs; eyes small, coarsely 
granulated, distinctly divided, separated from each other on the top by twice 
the width of the upper lobe, which is slightly smaller than the lower lobe. An- 
tenna 11- jointed, about as long as the body, sparsely clothed with long and short 
hairs; first joint extending to apical third of pronotum, gradually expanded 
toward apex, one-half longer than third joint, which is subequal in length to the 
fourth, the following joints graduaUy diminishing in length. 

Pronotum slightly longer than wide, distinctly narrower at base than at 
apex, widest along apical fourth ; sides feebly expanded anteriorly, strongly con- 
stricted at basal fourth, then parallel to base; ^sk strongly convex anteriorly, 
narrowly, transversely flattened along base; surface coafsely, deeply, confluently 
punctate, sparsely, clothed with rather short, recumbent, whitish hairs. 

Elytra twice as long as wide, slightly wider than pronotum near apex; sides 
nearly parallel, slightly, arcuately expanded behind middle, then arcuately nar- 
rowed to the tips, which are conjointly broadly rounded; disk transversely flat* 
tened on basal half, moderately convex posteriorly; surface coarsely, deeply, 
densely punctate basally, the punctures becoming obsolete near apices, sparsely, 
Ixtegi^Srly clothed with moderately long, recumbent, white hairs, wifh a few 
intermixed.' . 
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Abdomen beneath vaguely punctate, sparsely clothed with short, inconspicuous 
hairs; last segment broadly rounded at apex. Legs sparsely clothed with short, 
recumbent, whitish hairs; femora strongly, abruptly clavate toward apices, the 
club scarcely flattened laterally. 

Length, 2 mm; width, 0.63 mm. 

Type locality. — Aibonito, Puerto Rico. 

Type. — ^U. S. National Museum, No. 51028. 

Remarks . — Described from a single specimen collected on Euge- 
nia sp. at the Diaz Finca, October 6, 1933, by R. G. Oakley (San Juan 
No. 4768). 

This species is allied to huhhardi Fisher, but it differs from that 
species in being much smaller, feebly shining, and coarsely, confiu- 
ently punctured on the upper surface. 

Cyrtinus subopacus, new species 

Small, elongate, subopaque; head, pronotum, tarsi, and abdomen black or 
dark reddish brown; antennae, legs and elytra pale brownish yellow, the latter 
with a large black spot on each side toward lateral margin. 

Head with the front flat, strongly transverse, flat between the antennal 
tubercles, which are widely separated and scarcely elevated, with a vague, 
narrow, longitudinal groove extending from epistoma to occiput; surface densely, 
finely granulose, coarsely, deeply, confluently punctate, sparsely clothed with 
long, recumbent, whitish hairs ; eyes small, coarsely granulated, distinctly 
divided, separated from each other on the top by six times the width of the 
upper lobe, which is considerably smaller than the lower lobe. Antenna 11-jointed, 
about as long as the body, clothed with a few long and short hairs; first joint 
extending to apical third of pronotum, gradually expanded toward apex, twice 
as long as the third joint, which is subequal in length to the fourth; the fol- 
lowing joints gradually decreasing in length. 

Pronotum slightly longer than wide, distinctly narrower at base than at apex, 
widest near apex; sides feebly narrowed from apex to basal fourth, where they 
are strongly constricted, then parallel to base; disk strongly convex anteriorly, 
narrowly, transversely flattened along base, with a narrow, transverse groove at 
basal fourth; surface coarsely, deeply, confluently punctate, sparsely clothed 
with short, refcumbent, whitish hairs. . 

Elytra twice as long as wide, slightly wider than pronotum near apex; sides 
parallel from base to apical fourth, then arcuately narrowed to the tips, which 
are conjointly broadly rounded; disk transversely flattened on basal half, mode- 
rately convex posteriorly; surface* coarsely, deeply, confluently punctate, the punc- 
tures elongatei becoming obsolete near apices, sparsely, irregularly clothed with 
moderately long, recumbent, withish pubescence. 

Abdomen beneath feebly, coarsely, sparsely punctate, sparsely clothed with 
fine, semiereet hairs; last segment broadly rounded or subtruncate at apex, Legs 
^awly clothed with short, recumbent, white hairs; femora strongly, abruptly 

clhvate toward apiee^^ 
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Length, 2.5 mm; width, 0.75 mm. 

Type locality. — Adjuntas, Puerto Rico. 

Type. — U. 8. National Museum, No. 51029. 

Hemarks . — Described from a single specimen collected flying, at 
the Pietri Finca, April 13, 1933, by R. G. Oakley (San Juan No. 
3984). 

This species is allied to eugeniae Fisher, but it differs from that 
species in being larger and subopaque, and in having the punctures 
on the elytra elongate. 

Cyrtinus oakleyi, new species 

Very small, elongate, strongly shining; head and pronotum black or dark 
reddish brown, the latter with the base narrowly brownish yellow; elytra pale 
brownish yellow, each with a large, irregular black or reddish brown spot behind 
the middle, and a similar, but smaller, spot at apex; antenna pale brownish 
yellow with the joints darker at apices; beneath dark reddish brown, with the 
tibiae and tai'si pale brownish yellow. 

Head with the front strongly transverse, feebly convex, flat between the 
antennal tubercles, which are widely separated and scareoly elevated, without a 
distinct longitudinal groove; surface vaguely granulose, coarsely, densely, rather 
deeply punctate, sparsely clothed with long, recumbent, whitish hairs; eyes small, 
coarsely granulated, distinctly divided, separated from each other on the top by 
about four times the width of. the upper lobe, which is considerably smaller than 
the lower lobe. Antenna 11-jointed, about as long as the body, clothed with a 
few long and short hairs; first joint extending to middle of pronotum, gradually 
expanded toAvard apex, about twdee as long as the third joint, which is slightly 
longer than the fourth, the following joints gradually decreasing in length. 

Pronotum as wide as long, distinctly narrow^er at base than at apex, widest 
near ai)cx; sides feebly narrowed from apex to basal fourth, where they are 
strongly constricted, then parallel to the base; disk strongly convex anteriorly, 
narrowly, transveTsely flattened along base, with a narrow, transverse groove 
at basal fourth ; surface densely, coarsely, deeply punctate, and nearly glabrous. 

Elytra twice as long as wide, slightly wider than pronotum near apex; sides 
parallel from base to apical third, then arcuately narrowed to the tips, which 
are conjointly broadly rounded; disk slightly flattened on basal half, moderately 
convex posteriorly; surface coarsely, rather densely punctate basally, the punc- 
tures becoming obsolete toward apices, sparsely, irregularly clothed with short, 
recumbent, wiiite hairs, with a few long, erect hairs intermixed. 

Abdomen beneath vaguely punctate, nearly glabrous; last segment subtrun- 
eate at apex. Legs sparsely clothed with short, recumbent, whitish hairs, more 
densely pubescent on outer margin of femora, which are strongly, abruptly 
clavate toward apices, the club slightly flattened laterally. 

, tength, 1.75 mm; width, 0.6 mm. 

Type locality.— Y&mo, Puerto Eico. 

Yype emd partatype.—V. S. National Museum:, No. 51080. 
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Remarks . — Described from two specimens (one type) collected in 
decaying plants at the Augustin Finca, in the mountains north of 
Yauco, June 2, 1934, by R. G. Oakley (San Juan No. 5625). 

This species is allied to eugeniae Fisher, but it differs from that 
species in being strongly shining, and in having the pronotum as 
wide a < long, and (;ach elytron ornamented with two reddish brown 
spots. 




NEW E1T0NEMID BEETLES FROM PUERTO RICO 

By W. S. Fisher 

Associate Entomologist, Bureau of Entomology & Plant Quarantine, 

United States Department of Agriculture 

Among the material received during the past year from Puerto 
Eico for identification, the following four new species of Eucnemidae 
were found, 

Dirhagiis puertoricensiSi new species 

Body narrow, subeylindrical, attenuate posteriorly, reddish black, legs yellow, 
pubescence inconspicuous, ornamented with whitish pubescence as follows: Sides 
and base of pronotum, a broad, transverse fascia at^base and a similar, more 
conspicuous fascia at apical third of elytra. Head convex in front, coarsely, cou- 
fluently punctate. Antenna extending to middle of abdomen, joint 3 elongate, 
joint 4 triangular, joints 5 to 11 pectinate. Pronotum wider than long, parallel, 
depressed posteriorly, carinate in front of scutellum, densely ocellate-punctatoj 
posterior angles carinate. Elytra attenuate posteriorly, depressed at base, densely 
punctate. Beneath coarsely, densely punctate. Length, 2.75 mm. 

Type in United States National Museum, collected on coffee at 
the Paraiso Pinca, Ponce, P. R. July 13, 1933, by R. G. Oakley (San 
Juan No. 4315). 

Differs from Z). phyrrhoptts Chevrolat in being nearly black, and 
in having the antennae pectinate and the elytra ornamented with two 
transverse, whitish pubescent fasciae. 

Dirhagus oakleyi, new species 

Body narrow, subeylindrical, attenuate posteriorly, black, with posterior angles 
of pronotum, scutellum, basal two-thirds of sutural margins and basal halves 
of elytra, and sides of mesosternum and metasternum reddish brown, legs yellow, 
sparsely clothed on sides of pronotum with whitish pubescence, a vague, irregular, 
transverse fascia of whitish pubescence near middle of elytra, each elytron with 
a broad, transversely oblique fascia of golden yellow pubescence at apical third. 
Head convex in front, confluently ocellate-punctate. Antenna extending to middle 
of abdomen, joint 3 narrow, elongate, joint 4 triangular, joints 5 to 11 flabellate. 
Pronotum wider than long, parallel, carinate in front of scutellum, densely ocel- 
late-punctate; posterior angles carinate. Elytra attenuate posteriorly, densely 
punctate. Beneath coarsely, densely punctate. Length, 2.6 mm. 

Type in United States National Museum, collected on Eugenia sp. 
at the Rivera Pinca, Aibonito, P. R., May 31, 1934, by R. G. Oakley 
(San Juan No. 5617). 
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Differs from D, puertoricensis Fisher in having the elytra bi- 
colored, with a golden yellow pubescent fascia at apical third, and 
the antennae flabellate. 

Nematodes puertoricensis, new species 

Body very narrow, subcylindrical, dark reddish brown, legs and antemiae 
paler, pubeseence uniform, yellowish white. Head convex in front, uniformly, 
finely, densely punctate. Antenna with joints 2, 4 and 5 suboqiial, joints 6 to 
10 slightly longer, broader, subequal, last joint longer, acute at apex. Pronotum 
parallel, slightly longer than wide, vaguely biimpressed on each side, finely, con- 
fluently punctate. Elytra strongly attenuate posteriorly, indistinctly striate, finely, 
densely punctate. Beneath finely, densely punctate, antennal grooves indistinct, 
posterior coxae strongly angulated. Length, 6 mm. 

Type and paratype in United States National Museum, collected 
on weeds at the Insular Government Pinca, Matrullas Dam, near 
Orocovis, P. R. October 8, 1934, by R. G. Oakley (San Juan No, 
5859). 

Differs from N, simulans Chevrolat in being much smaller, and in 
having the intermediate antennal joints as wide as long, and the 
elytra not distinctly striate. 

Adelothyreus insularis, new species 

Body narrow, subcylindrical, black, with an elongate, brownish yellow spot 
covering the exterior three-fourths of each elytron, the spot not extending to 
base or apex, tarsi and palj)! yellow, pubescence sparse, uniform, whitish. Head 
convex in front, con fluently ocellate-punctate. Antenna extending to posterior 
coxae, joint 3 slightly serrate, joints 5 to 11 strongly transverse. Pronotum 
quadrate, parallel, feebly flattened, depressed posteriorly, with elevations at 
base, densely ocellate-punctate; posterior angles carinate. Elytra nearly parallel, 
depressed at bases, rugose basally, coarsely, densely puqctate posteriorly. Be- 
neath densely, coarsely punctate, more feebly on abdomem Length, 3 — 3.25 mm. 

Type and paratype in United States National Museum collected 
by R. 6. Oakley. The type was collected on Eugenia sp. at the 
Rivera Finca, Aibonito, P. R., May 31, 1934 (San Juan No. 5617), 
and the paratype was collected at Castaner Finca, Adjuntas, P. R., 
February 5, 1934 (San Juan No. 5206). 

Differs from A, dufaui Fleutiaux in having the antennal joints 
strongly transverse, the elytra more parallel, pubescence whitish, with 
a large brownish yellow spot covering the exterior three-fourths of 
each elytron. 



NEW SPECIES OF SCARABAEIDAE (COLEOPTEBA) FROM 
PUERTO RICO AND THE VIRGIN ISLANDS 

By Edward A. Chapin, 

Curator, Division of Insects, U. S. National Museum. (*) 

As it will probably be some considerable time before a projected 
revision of the Puerto Rican and Virgin Island species of Scara- 
baeidae can appear, it seems desirable to establish names for certain 
new species which have come to my attention. I am indebted to 
Dr. Stuart T. Danforth, Mr. R. G. Oakley and to the American 
Museum of Natural History for the gift or loan of the material 
described below. 

Canthochilum hispidnm, new species 

Piceous, legs dark castaneous, antennae and mouth parts paler. Entire dorsal 
surface sot with very short, capitate hairs, most densely placed on pronotum 
and along the elytral striae. Head nearly smooth, minutely punctured except for 
two oval patches of coarser punctures on the vertex, one patch on either side 
of the slightly elevated median line. Eyes large, transverse diameter of eye 
equal to one-fifth distance between eyes. Clypens quadri dentate with middle pair 
of teeth acute and slightly recurved, genal angles also slightly prominent, each 
tooth or prominence with a tuft of setae above and below. Pronotum transverse, 
almost twice as wide as long, basal margin very broadly curved, sides parallel 
to apical fifth where they turn suddenly toward the median line, anterior angles 
distinct, posterior angles wanting, underside deeply excavated in anterior third 
for reception of anterior femora, excavation bounded by a strong carina. Surface 
strongly shagreened, densely and moderately coarsely punctured. Elytra more 
shining, less convex than pronotum, very finely striate, seventh stria bounded 
almost to apex by the strong lateral carina which is broadly interrupted just 
before its extremity, third interspace with a strong, , blunt, subapical spine. 
Eight striae composed of large punctures and located on the indexed portion 
along a second carina. Under surface smooth, without setae, sternites crowded 
along median line, pygidium subtria:iigular, margin strongly beaded. Anterior 
femora strong, not alate, middle femora small and slender, tarsi of anterior legs 
feeble, strongly compressed, those of other legs well developed, not noticeably 
compressed, heavily clothed with pale pubescence. Claws minute. 

Male: Pronotum strongly gibbous, anterior tibia slender, somewhat bent 
and enlarged in apical fourth, with three lateral teeth, of which the basal is a 
little remote from the others and with a single ventral tooth near insertion of 
tarsus; posterior femora broadly expanded in middle portion. 

(>) I^ubliBhed with pennission of the Secretary cf the Smithsonian Institntioxu 
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Female: Pronotum moderately convex, anterior tibia moderately broad, with 
three lateral teeth situated in the apical third but without a ventral tooth. 

Length : 5.5 — 6.2 mm. 

Type locality: Villalba, Puerto Rico. 

Type and twelve paratypes: U. S. Nat. Mus. Cat. No. 51079. 

Material examined: Eight males and five females from the In- 
sular Government Pinca at Villalba, collected Sept. 7, 1934 by Mr. 
R. G. Oakley. 

Because of the vestiture of capitate hairs, all specimens seen of 
this species have been almost completely covered with a layer of dirt, 
most difficult to remove. 

Canthochilum andyi, new species 

Piceous to deep black, anterior margin of head and legs castaneous, antennae 
and mouth parts paler. Resembles C. Msteroides Harold but larger and with 
more strongly punctured elytral striae. Head almost smooth, most finely sha- 
greened and with a patch of minute punctures on vertex between eyes. Clypeus 
quadridentate, the middle teeth more slender than the lateral, almost equi distantly 
spaced, genal angles slightly prominent, each tooth or prominence with hair tufts 
above and below. Eyes large, nearly divided by canthus. Pronotum transverse, 
visibly shagreened only at sides, not visibly punctured except under high magnifi- 
cation; basal margin very broadly rounded, sides parallel to apical fourth, thence 
sharply convergent to the obtuse anterior angles. Under side excavated in ante- 
rior third for reception of femora, excavation bounded posteriorly by carina. 
Elytra distinctly shagreened, striae well defined and moderately coarsely punc- 
tured, the punctures larger toward apical extremity. Seventh stria bounded by 
lateral carina which ends near apical fourth. Eight stria on indexed portion and 
hounded by a carina which reaches almost to extreme apex of suture. Under 
parts and pygidium as in preceding species. Anterior femora thickened, anterior 
tibiae coarsely denticulate in addition to the usual three teeth. 

Male; Pronotum somewhat gibbous, posterior femora broadly expanded in 
middle portion, anterior tibiae rather slender, the teeth moderately long and 
acute in fresh specimens, middle tibiae somewhat, posterior tibiae strongly, ar- 
cuate and gradually widened to apices. 

Female: Pronotum not more convex than is usual, posterior femora not 
expanded, anterior tibia moderately broad, middle and posterior tibiae feebly 
arcuate and gradually widened to apices. 

Length: 5 — 5.5 mm. 

Tffpe locality: Matrullas, Puerto Bico. 

Type and fifteen pat^ypes: V. 8. N&t Mm. Cat. No, #1080. 
HoAerial Poor males and twelve females from the Li- 

BSla# d^eniment Finca at Matrullas Dam, near Orooovis, eoUeeted 
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Oyclocephala danforthii new species 

Similar to CycHoeephala vmceniiae Arrow in size and form. Testaceous, 
vertex piceous. Lower portion of frons and upper portion of clypous moderately 
strongly and confluently punctured, lower portion of elypeus shining, clypeal 
margin feebly reflexed laterally, strongly so at the broadly rounded anterior 
margin. Antenal club of male very large, one third longer than distance be- 
tween eyes. Pronotum with lateral margins subangiilate at middle, sparsely, 
and rather flnely punctured. Scutellum very finely punctured at sides. Elytra 
with faintly indicated rows of punctures, the interspaces rather coarsely and 
sparsely punctured. Underparts slightly darker in color than upper, metas- 
temum finely and closely punctured except at middle and on either side adjacent 
to hind coxae. Pygidium closely and finely granulate. Anterior tibiae tridentate, 
anterior tarsus of male short and stout, the third to fifth segments with striated 
areas on inner faces, fifth segment strongly inflated. Claws of anterior tarsus 
very dissimilar in size, the larger broad and bifurcated in apical fourth, the 
rami dissimilar and widely divergent. 

-V 

Length : 11 mm. 

Type locality; Gneat Bay, St. Martin, Virgin Islands. 

Type; ft. S. Nat. Mus. Cat. No. 51081; paratype in collection 
of Dr. S. T. Danforth. 

Material examined; Two males from the above-mentioned locality 
colected Dec. 23, 1927, by Dr. S. T. Danforth. 

Epiphileurus puertoricensis, new species 

Near Epiphileurus cribratus Chevrolet but larger with less coarsely punctured 
pronotum and with quite different aedeagus. Head siiarsely set with ill defined 
punctures, frons of male with a deep, circular pit which is puncture-free, of 
female slightly concave with a few coarse punctures. Apex of elypeus acute and 
reflexed, horns over the antennal insertion short, stout and obtuse. Pronotum 
with an ill-defined median groove which bears a few medium-sized ocellate punc- 
tures, rest of surface sparsely punctured, the punctures coarse on disc either 
side of median groove and very fine along the lateral and basal margin. Anterior 
angles acute and produced, posterior angles rounded. Elytra with rows of ocellate 
punctures, the rows somewhat paired, so that the sutural, second, fourth and sixth 
interspaces are more elevated than the first, third and fifth. Lateral portions of 
underside with large, ocellate punctures. Pygidium coarsely and rather sparsely 
punctured, strongly convex in male, less so in female. Anterior tibia tridentate, 
the teeth slender and acute. Anterior tarsi similar in the sexes. 

Length : 15 — 16 mm. 

Type locality; Yill&lha,, Puerto Eico; also from Barranquitas, 

PB. 

Type omA nine paratypes; U. S. Nat. Mus. Cat. No. 51082. 

Material examined; One male from the Insular (jovemment, 
Finca, OoUeeted Oct. 26, 1933, by Mr. R. G. Oakley; seven 
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males and one female from same locality, June 29, 1934, Oakley; 
one male and three females from Barranquitas, collected Dec. 1930 
by Mr. R. Colon and received for study from Dr. S. T. Danforth 
and American Museum of Natural History. Two paratypes, male 
and female, returned to Dr. Danforth, one female paratype returned 
to the American Museum. 

Phyllophaga yunqueana, new species 

Large, eubdepressed, color yellow brown with head, pronotum and elytra rich 
reddish castaiieous with a dense bluish-white bloom conspicuous only in certain 
lights. Legs pale with tibiae and tarsi slightly darker. Hoad moderately co- 
arsely, evenly but sparsely punctured, clypeo-frontal suture deep, clypeus slightly 
tumid, a little more sparsely punctured than frons, margin gradually refflexed, 
median iiidejitation broad and shallow. Antenna nine-segmented, club shorter than 
stein. Pronotum with sides subangulate at middle, anterior angles not at all 
produced, basal angles rounded, lateral marginal bead broken at intervals, a 
long hair arising from each break. Elytra with sutural margin slightly tumid, 
apices of suture minutely mueroiiate, discal costae obsolete, punctures similar 
ill size to, but more densely placed than those on pronotum. lijpipleura very 
narrow except at base. Pygidium strongly convex in male, coarsely and sub- 
contluently punctured. Underparts rather densely and finely punctured at sides, 
sparsely so at middle. Anterior tibia strongly tridentate in both sexes, the up- 
per tooth somewhat remote from middle. Tarsi moderately long, posterior tibia 
slender, hardly expan dal at apex, calcaria slender, the longer noticeably longer 
than the first tarsal segment. Claws strongly curved, the median tooth strong. 

Length: 23 mm. 

Type locality: El Yunque Mt., Luqiiillo Range, Puerto Rico. 

Type: U. S. Nat. Mus. Cat. No. 51083. Paratype in American 
Museum of Natural History. 

Material exwmined: A male collected February 1900 by DT. 
Leonhard Stejneger; a female collected Oct. 4, 1919, in the collec- 
tion of the American Museum of Natural History. 

Phyllophagu discalis, new species 

Below tnedium size, yellowish to reddish brown, elytra and flanks of pro- 
notum reddish brown, head and disc of pronotum deep castaneous. Head with 
frons coarsely and confluently punctured, with a deeply impressed median 
line, clypeo-frontal suture deep, clypeus with punctures similar to those on 
frons, margin narrowly refiexed, median indentation broad, shallow and not 
angulate. Antennae nine-segmented, club shorter than stem. Pronotum not- 
ably transverse and convex, sides subangulate at middle, anterior angles obtuse, 
not produced, basal angles rounded, lateral marginal bead broken in a few 
places and with long hairs at breaks. Elytra with sutural margin slightly 
tumid, apices , of sutural bead minutely tuucronate, discal costae absent, rather 
more finriy and densely punctured than pronotum. Epipleura very narrow, 
i^gldium only slightly convex in male, sparsely and not eoarsely punctured, 
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Under parts finely and densely punctured at sides^ very sparsely so at middle. 
Anterior tibia tridentate in both sexes, the basal tooth a little remote from 
middle. Posterior tibia slender, not greatly expanded ' apically. Calcaria of 
posterior tibia narrow, the longer half again as long as the first tarsal seg- 
ment. Tarsi moderately long, claws not strongly curved, tooth stout, situated 
a little beyond middle. 

Length : 13 — 15 mm. 

Type locality: Yanco, Puerto Rico. 

Type and paraiypes: IT. S. Nat. Mus. Cat. No. 51084. 

Material examined: A male from Natalie Piiica, in the mountains 
north of Yaueo, Aug. 9, 1934, collected in the ground by Mr. R. G. 
Oakley ; one male and one female from Ahasco, P. R., Oct. 16, 1930, 
by Mr. J. A. Zalduondo. 

The aedeagus of this species departs radically from tlie usual 
type found among the West Indian species. ^ It is elongate tubular, 
with the apical margin somewhat modified and bears a striking re- 
semblance to the type commonly found among the species of the 
Philippines. I have checked the specimens against our entire 
Asiatic series without success. The similarity may be due to con- 
vergent evolution or it may be that at some time Asiatic cane has 
been introduced into the island. 




NITBIFICATION STT7DIES WITH SOIL TYPES IN 
NORTHERN PUERTO RICO 


By Juan Amedee Bonnet, Chief of Soils Division^ 

Agricultural Experiment Station, University of Puerto Rico, Rio Piedras, P. R. 

Scientific Points Relative to Soil Nitrification 

The suggestion of Pasteur in 1862 that nitrification is due to 
bacterial action led Winogradsky in 1890 to isolate the organisms 
concerned in nitrification processes. Since then, nitrification studies 
have been a subject of investigation in various soils located in 
countries of different climatic conditions. Among the various aspects 
studied is worth while mentioning : Nitrification as influenced by 
soil moisture, temperature, seasonal variations, plant growth, carbon- 
nitrogen ratio, buffering agents, application of fertilizers and amend- 
ments ; occurrence, isolation, limiting and optimum pH of soil nitrify- 
ing bacteria ; nitrification and solubilization of certain soil inorganic 
elements; methods of studying soil nitrification and nitrifying ca- 
pacity of a soil as an index of fertility. 

It is a well known fact that the soil nitrifying organisms are of 
an autotrophic nature characterized by the property of obtaining 
carbon from the carbon dioxide of the atmosphere and their energy 
by the oxidation of simple inorganic compounds in the form of am- 
monium salts, and that the process is carried on in two stages : first 
by a group of bacteria oxidizing ammonia to nitrites (nitrosomonas, 
nitrosococcus), and then by another group of bacteria oxidizing 
nitrites to nitrates (nitrobacter). But Gopala Rao and Dhar (13) 
claim that nitrification in the soil is at least partly photochemical, 
taking place without the agency of bacteria under the action of sun- 
light at the surface of various soil photocatalysts like alumina and 
titania. In further experiments Gopala Rao (12) says; ‘‘The slow 
oxidation of ammonia in aqueous solution to nitrite has been shown 
to take place in transparent silica vessels under the action of light 
from a quartz mercury vapor lamp, copper arc or more slowly in 
sunlight.^’ He also calls the attention to the fact that nitrification 
in the atmosphere and seasonal variations of the nitrate-nitrite con- 
tents in favor of the summer months can be successfully explained 
on the basis of the photochemical view. Praps and Sterges (10 b) 
have shown that photonitrification is of little or no practical im- 
portance. 
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Two laboratory methods have been used for the study of nitrifica- 
tion : solution or sand method and the most used soil or tumbler 
method. .Although various inorganic and organic nitrogenous sources 
have been used for such studies, ammonium sulphate and dried blood 
have been preferred. The solution or sand method supplies informa- 
tion as to the absence or presence of nitrifying bacteria, influence of 
stimulating substances present in the soil, etc. This method is limited 
to the use of nitrogenous inorganic sources; since organic materials 
produce soluble organic compounds and ammonia which are toxic to 
the nitrifying bacteria. The sensitivity is more pronounced to organic 
substances in solution than in soil. 

It is of great importance in nitrificaton studies to control the 
concentration of the nitrogenous salt, the pH range, the time and 
temperature of incubation and the optimum content of soil moisture. 
The usual concentration recommended for ammonium sulphate is 30 
milligrams of nitrogen per 100 grams dry soil in the presence or 
absence of 210 milligrams of calcium carbonate which is equivalent 
to an addition of the theoretical amount of base necessary for the 
complete neutralization of all the nitric and sulphuric acids formed 
from the complete oxidation of the nitrogen added. For nitrification 
of organic nitrogenous materials, 0.25 per cent of organic matter with 
a high nitrogen content (10-12 per cent), such as dried blood, or 
0.5-1.0 per cent of organic materials of a low nitrogen content (cot- 
tonseed meal, soy-bean meal, alfalfa meal) should be employed. The 
usual incubation time and temperature is 30 days at 25-28°C. For 
the solution or sand method a temperature of 28 to 30®C, is recom- 
mended. The optimum amount of w^ater used in the tumbler method 
is from 50 to 60 per cent saturation. 

Conditions which tend to promote nitrate formation in the soil 
are: temperature of 27.5‘^C., an abundant supply of air (oxygen), 
proper moisture supply, a favorable reaction (pH greater than 4.6), 
presence of carbonates or other bufi:'ering agents and absence of large 
quantities of soluble organic matter and alkali salts in the soil. 
The nature of the crop and the season also influences the nitrate 
content of the soil. 

Although a definite correlation between the nitrifying power of 
a soil and its crop productivity has been observed by various inves- 
tigators, some others reported that there may or may not be a correla- 
tion, and that continuous cropping, especially without fertilization, 
reduces the nitrifying capacity of the soil. The subject is fully 
disciissed by Waksman ( 32 , 33 ). Such a correlation may be limited 
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by some factor other than the nitrogen supply, such as moisture, 
temperature, aeration. 

Fraps and Sterges (10a) summarize studies on low nitrification 
capacity of soils as follows: “Soils which do not nitrify ammonium 
sulphate may be caused to nitrify it by addition of cultures of 
actively nitrifying soil, of calcium carbonate, or of both nitrifying 
culture and calcium carbonate. Nitrifying organisms may remain 
in a dry soil for many years. Nitrites may be produced from am- 
monium sulphate when calcium carbonate is added, though few 
nitrates may be produced at the same time.^’ 

Prom the physiological point of view nitrates is no longer con- 
sidered to be tlie only form in which nitrogen is absorbed by certain 
plants. Tiedjens and Robins (29) found that ammonium hy- 
droxide was a much better source of nitrogen than either sulphate of 
ammonia or calcium nitrate for the tomato and soybean and that 
ammonia was no more toxic to plants than were nitrates. They 
further comment: “PirscJile grew wheat, oats, corn, tobacco, cu- 
curbits, peas, beans, soybeans and rape with ammonium sulphate, 
ammonium chloride, potassium nitrate, and calcium nitrate. He 
found that in a neutral culture some plants produced as good growth 
with ammonia as with nitrate salts or even better, but that an acid 
and even slightly alkaline reaction, nitrates vrere superior in most 
cases. Shive and Stahl state that seedlings absorb more ammonia 
tlian nitrate nitrogen but that mature plants require more nitrate 
nitrogen. In a more recent publication, Tiedjens (30) discusses 
experimental evidence on factors affecting assimilation (synthesis to 
amino acids and other organic nitrogenous materials) of nitrogen. 

Nitrification Studies With Tropical Soils 

Antipov-Karataev (2) in nitrification studies with soil from the 
Nikita orchard, Crimea, found: “Intensity of nitrification in orchard 
soils is similar to that of fallow in the chernozem district. Tobacco 
and virgin soils give the same amount of nitrates as chernozem soils 
under corn or sorghum after a fallow. In the shaly soil, low in 
lime, the process of nitrification was slow. During the jieriod of 
intensive growth of tobacco no accumulation of nitrates was noted.’’ 

Prescott (26) and Roche (28) studied nitrification of Egyptian 
soils. Prescott says; “Nitrification is well ahead of the needs of the 
cotton crop, and probably entirely accounts for the fact that nitro- 
genous fertilizers produce no effect on this crop. There is no ac- 
cumulation of nitrates in the soil when wheat and maize are grown.” 
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The work of Prescott also covers observations of seasonal variations 
of nitrates and pot experiments showing the effect of the growth of 
maize and wheat on the accumulation of nitrates. The work of 
Eoche includes some observations of rate of nitrification in soils 
under irrigation. 

Peek (23, 24) carried some nitrification experiments with soils of 
Hawaii, using the tumbler method. His results showed that black- 
strap molasses from sugar cane removes temporarily part of the 
available nitrates. Nitrificaton of ammonium sulphate was checked 
and nitrification of nitrogenous organic fertilizers was retarded by 
adding molasses. Kelley (20) and Burgess (8) also studied nitrifica- 
tion in soils of Hawaii. Kelley found that nitrification was as active 
in the manganese and titanium soils as in other soils, but magnesium 
carbonate was especially toxic. Burgess reports the following data: 


Productivity of Soil 

Nitrifying power 
(Mgm. nitrogen per 

100 gms. dry soil) 

Dried blood 

Alfalfa meal 

Best 

20.8 

15.2 


Very good. 

W.2 — 20.0 

9.6 — 12.8 


Poorer 

4.0 — 13.6 

wmm 


Poorest 

4.0 

4,5 



In 1927, Bal (4) found in a black soil in India, planted to cotton, 
that concentrations of over 100 milligrams of ammoniacal nitrogen 
from ammonium hydroxide are definitely injurious to the process of 
soil nitrification. Flymen and Bal (26) studied nitrification rates 
of different nitrogenous organic manures in some typical soils of 
Berar, India. Hutchinson (17) summarizes investigations on nitrifi- 
cation in India soils. Joshi (19) reports on rate of nitrification of 
different green manures and influence of crop residues on nitrification 
in India soils. Walton (36) studied the influence of alkali salts on 
nitrification in some India soils and also (84) the rate of nitrification 
of calcium cyanamide as compared with ammonium sulphate and 
mustard cake. Batham (6) compares nitrification rate of certain 
amino acids and ammonium sulphate in India soils. 

Itano and Arakawa (18) report Studie^^ in the rice fields of Japan 
on relation of nitrification to crop yield of Idee, variatiots 
and soil specific buffer capacity. 
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Wilcox (37) presents a soil nitrification map of the Bandjaratma 
concession of Java as prepared by Arrhenius who recommends, as 
sound soil management for a sugar-cane plantation, a map, to show 
the distribution of the soil’s nitrifying power. Arrhenius correlated 
soil nitrifying power with sugar-cane yields and showed that soil 
reaction does not parallel nitrate production. 

Gerretsen (11) in work with Java soils found that the concentra- 
tion of ammonium salts through soil adsorption may be so high that 
nitrification becomes impossible. He claims that the intensity of 
nitrification in different soils does not necessarily have any direct 
elffect on crop production, and its importance as an index of fertility 
has often been overrated, although the two frequently run parallel. 

Panganiban (22) reports nitrification studies, with ammonium 
sulphate and dried blood, in Philippine soils jilanted to yautlas, corn, 
banana and cogon. Aquiiio and Javier (3) report nitrification stud- 
ies in eighteen different soil types of the Philippine Islands, and 
Alicante (1) found: ‘^Treatment of citrus soils constitute con- 
clusive evidence that nitrification is an index of crop production. 
In general, soils devoted to sugar cane converted their original 
nitrogen into available form more slowly than did those devoted 
to rice, abaca, tobacco, citrus, etc. Soils containing a high percent- 
age of clay nitrified either the original or the added nitrogen very 
poorly.” He gives data on the average nitrifying power of some 
of the Philippine soils as compared to those of Hawaii and the 
United States. 

Watt (36J studied nitrification in Transvaal soils. Martin and 
Massey (21) studied the effect of seasonal variation on the nitri- 
fication rate of Sudan soils. Hall (14) studied nitrification rate 
of some South African soils supplemented with additions of lime- 
stone, dried blood, dried cowpea hay, bone meal, ammonium sulphate, 
whale guano, calcium cyanamide, crayferine and sewage soil. He 
also studied seasonal variations of nitrates in virgin, cropped and 
cultivated lands and nitrate variation with soil depth. In further 
studies, Hall (16) studied nitrification in some acid soils of South 
Africa treated with superphosphate, and ammonium sulphate in the 
presence or absence of lime. He also reports nitrification data 
in tobacco soils. 

Ghard6n (9) studied nitrification rate of dried blood in the 
prepuce or absence of calcium carbonate in an acid clay around the 
G^ege of Agriculture at Mayi^iiez, Puerto Rico. Ramireji (27) 
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Studied the rate of nitrification of filter press cake residue from a 
sugar-cane factory added to the red acid clay close to the Insular 
Experiment Station at Rio Piedras, Puerto Rico. He found that 
nitrate nitrogen from the application to a soil of 15, 25 and 50 tons 
of filter press cake per acre begins to increase on the third month, 
goes to a maximum on the fifth month, then the tendency towards 
the sixth or seventh month is to decrease. 

Experimental 

Part 1 contains some of the unpublished research work done by 
the author in the New Jersey Agricultural Experiment Station, under 
the direction of the soil microbiologist, Dr. Selman A. Waksman, as 
contained in a thesis presented in partial fulfillment of the require- 
ment for the degree of Master of Science. The main part of said 
thesis entitled “Nitrogen transformations in the decomposition of 
sugar-cane trash, with special bearing upon Puerto Rico soil prob- 
lems “ has been published (6) elsewhere. It also contains some es- 
sential data from that thesis reported in a published paper (7) entitled 
“Preliminary microbiological studies in certain soils of the San Juan 
area, Puerto Rico’’. 

Part II contains the complete laboratory data of the work done 
from 1930-1934 in fulfillment of the requirements of a research 
project of the Insular Experiment Station entitled: “Nitrification 
studies for a typical soil type in each classified soil series in Puerto 
Rico. ’ ’ The limitations of our means allowed only to undertake 
studies with soils from the northern coast of Puerto Rico. 

SOILS 

The preliminary soil survey maps and reports which are a part 
of the Soil Survey of Puerto Rico as undertaken since 1928 by the 
United States Bureau of Chemistry and Soils in copperation with the 
Insular Expei uoul StitioL were used as a basis for soil location^ 
classification and description. The soil types were taken from a list, 
tentatively called ‘ ‘ North Coast Area of Puerto Rico ’ which was 
correlated and approved by the Soil Survey Division of the United 
States Bureau of Chemistry and Soils on March 16, 1934, 

Soil Types: The following soil types are included in these studies: 

1. Catalina clay. This soil is a deeply weathered soil of the 
motmtaih and hill lands. It is derived from andesitic tuffs. The 
surface ranges from rolling to steep; however, most of the hills are 
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rounded with gently sloping ravines. It varies in color from light 
red to reddish-brown. This soil is well drained but is affected by 
sheet erosion. It has a friable clay surface whose depth varies with 
surface relief from about four to eight inches. The subsoil is a 
reddish-brown or light-red, slightly heavy, but friable clay. At a 
depth of about 24 inches the soil becomes a deep red clay which 
continues to great depths. This soil is usually acid. It is used for 
a variety of crops as cane, citrus, pineapples, coffee and minor crops ; 
and produces profitable yields. This is one of the best coffee soils. 

2. Catalina clay level phase. This is the Catalina clay with a 
nearly level to slightly undulating relief. It is more deeply weath- 
ered than the main type as it has not been affected by sheet erosion. 
Its surface soil is deeper. Farmers prefer it to the main type for 
most all crops. It is used mostly for cane, citrus and pineapples; 
nil do very well on it. 

3. Coto clay light textured phase. This type occurs on nearly 
level surface relief. It is characterized by a dark grayish-brown, 
permeable, friable clay about a foot thick underlain by a reddish- 
brown, slightly compact, permeable clay subsoil and a yellowish- 
brown, non-plastic clay lower subsoil which usually rests on hard 
limestone at about 6 feet, but may vary from 26 inches to 12 feet. 
It is just slightly acid. The most profitable crop adapted to this 
soil is sugar cane. Other crops producing a good profit are Spanish 
pepper, tomatoes, corn, names, cotton, beans and bananas. 

4. Espinosa clay. This type is the acid counterpart of the Coto 
•elay, but has a less yellowish subsoil more mottled in the lower sub- 
"soil. In many places the subsoil is quite red. It occurs on gently 
undulating surfaces in large and small valleys and generally in very 
well drained positions. It is characterized by a 10-inch surface 
horizon of light brown to reddish yellow somewhat stiff and finely 
•cloddy clay upper subsoil, and 15 to 30 inches or more of reddish- 
yellow friable clay which is sometimes mottled red in the deeper 
horizons. Limestone, the original parent material, occurs at greatly 
varying depths. It is used almost entirely for sugar-cane production. 

5. Lares clay loam. This soil belongs to a group of deeply 
weathered soils with medium friable subsoils that occur on terraces 
•or on terrace-like positions, with level to slightly undulating relief. 
It is affected by gully erosion. It is characterized by a heavy clay 
loam surface with a brown to reddish-brown color that crushes fairly 
•easily into granules and some rounded quartz grains. At a depth 
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of about 6 inches the soil changes to red or brownish red, heavy, 
medium plastic clay that cracks some on drying; in the lower part 
of this layer usually at a depth of only about 14 inches is mottled 
red and yellowish-medium friable clay. At about 40 inches is a 
friable red, yellow and brown clay that continues to great depth. In 
places it looks very much like disintegrated tuff. A characteristic 
feature of this soil is the noticeable amount of water rounded rocks 
on this soil and throughout the profile. Many of the rocks are flat 
and pitted. Tlie rocks near the surface are coated with a layer about 
1/16 of an inch thick, consisting of a dark mineral, like that compos- 
ing the perdigon, although very few perdigons are noticed except 
where this soil grades into Sabana Seca. In the lower depths there 
will often be gravel layers resembling water deposited gravel. These 
rounded gravel are of shale, andesite and tuffs. This soil is acid in 
all layers. It has been influenced by materials from other soil series 
(Rio Piedras and Cialitos). It is used mostly for sugar cane and 
citrus. 

6. Mucara silty clay loam. This undulating to rolling hill soil is 
easily recognized by its brown surface and light-brown subsoil over 
a brown igneous rock. It is a medium weathered soil characterized 
by a dark brownish gray or grayish-brown, gritty silty clay loam 
surface that is stained lightly in the lower part with gray. This 
layer is underlain at a depth of about 9 inches by a yellowish, slightly 
plastic clay or clay loam that has grayish or rust colored mottles. In 
places small angular fragments of partly weathered rock material 
occur in this layer and in places the clay is moderately tough and 
compact. The lower subsoil is a yellowish, light textured, transi- 
tional layer consisting of gritty clay loam mixed with partly decom- 
posed rocks. The depth to rock, depending upon the slope, varies 
from 14 inches to 3 feet. It is affected by sheet erosion. Sugar 
cane, beans, pigeon peas, corn, yautia, etc., are among the crops 
planted. Soil depth limits crop yields. 

7. Mucara silt loam. This soil differs from the silty clay loam 
type in having a lighter texture surface and slightly less heavy 
subsoil. 

8. Sabana Seca clay. This is a fertile soil but not very produc- 
tive because of its heavy stiff subsoil that resists ready peneti^tiOT 
of air, plant roots and water. It occurs oh nearly level to uhdtilat^ 
ing surface relief, is very acid, and m ^babiy derived from marine 
deposits. It is characterized by a bmwh, Medium compact 
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surface. At a depth of about 5 to 7 inches there is a thin sub-surface 
layer about 3 inches thick of light yellow, heavy, medium compact 
clay; this abruptly changes at about 10 inches to an extremely heavy, 
stiff, plastic, mottled red, rich brown, gray and yellow clay. This 
layer continues to a depth of about 30 inches where it becomes grad- 
ually lighter in texture and slightly less compact ; however, at depths 
below six feet the soil is still heavy mottled and compact. Cane 
and pasture are the two best crops grown. 

9. Toa silt loam. This is an alluvial, well drained, loose and 
porous soil developed from material washed from the shale and lime- 
stone hills. It is the best sugar-cane soil in the North Coast of 
Puerto Rico. It is characterized by a grayish-brown color, nearly 
uniform in both color and texture to a depth of several feet and has 
very little mottling in the subsoil. 

Location of soil samples: The sami)les used in part I were taken 
to a depth of six inches with a shovel, from a single representative 
spot not under cultivation. 


Soil Types Used in Part I 

Location 

Oatalina clay level phase 

Km. 2.25 sideroad from Trujillo Alto mainroad to Leper 
Colony. 


Lares clay loam 

Km. 2.2 Sanatorium road, Rio Piedras. 


Mdcara silty clay loam 

Km. 2.8 Carolina -J uncos road. 


Toa silt loam 

Km. 10.3 San Juan-Bay amon road. 



The next chart indicates the location of soil samples used in 
part II. Samples numbered 1~15 inclusive were taken also to a 
depth of six inches with a shovel in representative spots not under 
cultivation. Samples 16 and 17 were taken all over the field to a 
depth of twelve inches with a soil auger; since these samples were 
also used for other chemical work. 
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Sample 

Number 

Date 

Soil tyi>es used 

In part II 

liocatlon 

Sampling 

places 

1 

August T), 1030.. 
August 6. 1930. . 

Lares clay loam . . 
T>are.s clay loam . 

Km. 2.2 Sanatorium road 

1 

2 

Km. 2.0 Bayamon -Slaughterhouse road 

1 

3 

August 6, 1030. . 

Lares clay loam . . 

Km. 2.8 Bnyamon-Comerfo road 

1 

4 

March 11, 1031.. 

Toa silt loam 

Julia fann close to Central Constancia, 
Tor Baja 

6 

5 

March .I, 1031. . . 

Toa .silt loam 

Central Canovnnas, opposite main 
office 

3 

6 

March 11, 1031.. 

Toil silt loam 

Nevares farm at km. 1.8 of side road to 
Central Constancia 

6 

7 

March 11, 1031.. 

Toa silt loam 

San Antonio farm at km. 10.3 San 
Juan-Bayamon road 

6 

8 

March 6, 1931... 

Toa silt loam 

Tamarindo farm, at kin. 26.fi Rio- 
Qrando-Mameyes road 

3 

D 

March 11, 1031. 

Toa silt loam 

El Naranjal farm, 1 km. N. Carolina 

3 

10 

March 1031... 

Mucara silty clay 
loam 

MOcara silty clay 
loam 

Km. 46 Luqiiillo-Fajardo road 

3 

11 

March 11. 1931. 

Km. 9.9 Ouaynabo-Iia Miida road . . 

6 

12 

March 6, 1931... 

Mucara .silt loam. 

La Carmen farm on El Verde side- 
road at km. 2fi.6 Rio Qrande-Ma- 
meyes road 

3 

13 

April 27, 1030. . . 

Goto clay light 
te.vture phase 

Km. 24 Quebradillas-Quajataca road 

1 

14 

April 27, 1030. .. 

Goto clay -light 
texture phase 

Km. 8.6 Arecibo-Lares road 

1 

16 

April 2H, 1032... 

Espinosa clay 

Km. 68.8 Areclbo-Barceloneta 

1 

16 

Nov. 24, 1933... 

Sabana Seca clay. 

Univer.sit.y farm Rio Piodras 

About 30 

17 

August 20, 1933. 

Catalina clay, 
sample A 

Mr. Juan Esteva’s farm. Lares 

23 


S(nl preparation: All samples in part I were sifted in the air- 
dried state through a 2 mm. sieve. All samples in part II were 
sifted in the fresh state. 

Soil analysis and treatments: Moisture and soil total water hold- 
ing capacity was then determined. 

Soils were treated in duplicate according to the Waksman^s (31) 
tumbler method, i.e. 

‘*1. Nitrification of soil’s own nitrogen. A definite amount of soil (100 
gm.) kept in the laboratory for a definite length of time (30 days) at a definite 
temperature (25-28® C,), under optimum moisture conditions, will give ns in- 
formation on the forms of nitrogen present in the particular soil and the speed 
with which they are transfonned into nitrates and thus made available for 
plant growth. 

** 2 , Nitrification of ammonium sulphate in the soil. By using a definite 
amount of nitrogen 30 mgm. in 100 gm. of soil, in the form of ammonium 
sulphate, and standard period of incubation, we get, from the amount of nitrate 
formed, an index on the buffering capacity of the soil in relation to nitiifl^tion. 
The final reaction should always be recorded. 
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‘‘3. Nitrification of ammonium sulphate in the presence of a theoretical 
amount of CaCOa, >^10 mgm. for 30 mgra. N as (NH 4 ) 2 S 04 necessary to neu- 
tralize all the acid formed from the complete oxidation of the ammonium sulphate 
into nitric and sulfuric acid. This gives an index of the nitrifying capacity 
of the soil under optimum reaction conditions and forms an excellent basis for 
comparing nitrification with other biological activities.” 

Nitrification of soil’s own nitrogen in the presence of the theo- 
retical amount of CaCOa (210 mgm. for 100 gms. dry soil), as used 
in the ammonium sulfate treatment, was also studied. 

In all, but one of the experiments, 60 percent of the soil total 
water holding capacity was taken for optimum moisture condition. 
The moisture lost by evaporation during the incubation period of 
30 days w^as replaced at intervals. 

Nitrates and ammonia w’ere determined after 15 and 30 days, 
respectively. In most of the samples those determinations were also 
made at the start. The usual pll determinations w^ere made after 
the 30-day period. Home pH determinations were also run at the 
start. 

The phenoldisulphonie colorimetric method was used for nitrates. 

In part Jl, ammonia was determined by direct distillation with 
magnesia. In part I, ammonia was determined by the Harper’s (16) 
modification which consists in extracting the ammonium ion in the soil 
with normal potassium chloride and then distilling with magnesia. 
The determinations for pH w^ere made with the potentiometer using 
quinliydrone and a saturated calomel-potassium chloride electrode. 

I. RESEARCH WORK DONE IN NEW JERSEY AGRICULTURAL 
EXPERIMENT STATION 

The soil type, Sassafras sandy loam, sampled on June 24th, 1929, 
from the experimental plots of the New Jersey Agricultural Ex- 
periment Station at New Bunswick was used as a basis for com- 
parison. 

Nitrification StvAies of Puerto Rico Soils at 25 per cent 
Moisture Content 

A twenty-five percent moisture content was chosen because it 
represents optimum moisture conditions for the Sassafras sandy loam. 
This is a productive soil derived from the unconsolidated sands and 
clays of the coastal plain. 
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Table I 

NITRIFICATION RATE AT TWENTY-FIVE PER CENT|MOISTURE 
UNTREATED SOIL 


Soils 

pH 

* — 

Mgm. of Nitrogen per 100 gms. dry soil as: 

Nitrate 

Ammonia 


Start 

30 da. 

Start 

30 da. 

Start 

30 da. 

Toa silt loam 

5.8 

n.o 

5.9 

7.4 

1.1 

3.4 

Catalina clay level phase.. 

(5.7 

6.6 

6.7 

5.7 

if 1.4 

6.8 

Lares clay loam 

4.7 

4.6 

2.4 

2.7 

0.9 

4.9 

Mficara silty clay loam.... 

(5.8 

6.1 

4.8 

9.2 

1.6 

Trace 

Sassafras sandy loam 

5.7 

5.9 

6.3 

6.5 

Trace 

Trace 


SOIL -f- 30 mgm. OF NITROGEN AS (NUi) jS04 -f CaCOa (210 mgm.) 


Soils 

pH 

Mgm. of Nitrogen per 100 gms. dry soil as. 

Nitrate 

Ammonia 

Toa silt loam 

30 da. 

Start 

7 da. 

14 da. 

30 da. 

Start 

7 da. 

14 da. 

30 da. 

r.i 

5.9 

6.7 

8.3 

9.4 

31.1 

20.3 

18,7 

16.1 

Catalina clay level phase 

7.4 

5.7 

6.1 

0.0 

5.3 

31.4 

32.2 

33 1 

33.6 

Lares clay loam 

5.4 

2.4 

2.6 

2.9 

2.7 

30.9 

31.3 

31.7 

30.6 

Mdcara silty clay loam.. 

7.0 

4.8 

7.1 

9.9 

11.7 

31.6 

25.7 

24.6 

20.3 

Sassafras sandy loam 

6.4 

6.3 

14.6 

22.2 

30.0 

30.6 

19.8 

11. 0 

2.4 


Under the conditions of that experiment there was no nitrate 
accumulation from the soil’s own nitrogen sources in, and from the 
ammonium sulfate added to, the soil types from Puerto Rico known 
as Catalina clay level phase and Lares clay loam, although those 
soils had sufficient ammonia to start the nitrification processes. 

In the otiier soils, the rate of nitrate accumulation goes hand to 
hand with ammonia disappearance. 

The soil from New Jersey had a higher nitrifying rate; but we 
must consider that the 25 percent moisture content was probably 
not the optimum one for the two soils from Puerto Rico. 

At the start, the pH of all the soils was in the acid range. Even 
with the addition of the calcium carbonate, the Lares clay loam had 
a pH of 5.4, after the 30-day period. The New Jersey soil had that 
same pH, but its nitrification rate was quite active. The pH for 
the other soils, at the end of the 30-day period was close to the neutral 
point, in the alkaline side. 
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Influence of Lime cmd Inoculation upon Nitrification in 
Two Puerto Rico Soils 

In an attempt to find the limiting factor responsible for checking 
nitrification in the Catalina clay level phase and Lares clay loam, 
these soils were treated as before; but this time, 500 milligrams 
of calcium carbonate were added, and treatments also included in- 
oculation of the soils with one cubic centimeter of a 10 percent 
water infusion of the Sassafras sandy loam. All the soils were kept 
at a 25 percent moisture content. 


Table 2 

EFFECT OF LIME AND INOCULATION UPON NITRIFICATION RATK OF CATALINA 
CLAY LEVEL PHASE AND LARES CLAY LOAM 


Treatment 

pH 

Mgrn. of Nitrogen par 
* 100 grams of dry soil 

As Nitrate 

As Ammonia 


30 da. 

Start 

30 da. 

Start 

30 da. 

Catalina day level phase 

6.0 

5.7 j 

6.4 

1.4 

7.6 

Catalina clay level phase -f- (NHO 2804 (30 mi?m. N.) 

6.8 

5.7 

7.2 

31.4 

37.5 

Catalina clay level phase | (NIL) 2S04-|-CaCO.i (.WOrngm.) 

7.0' 

5.7 

5.2 

31.4 

34.6 

Catalina clay level phase + (NII 4 ) 2 SO 4 . Inoculated 

6.8 

5.7 

10.0 

31.4 

36.1 

Catalina clay level phase |- (NIL) fS04 -f CaCO*. 

Inoculated 

7.9 

5.7 

4.8 

31.4 

31.7 

Lares clay loam 

5.1 

2.4 

2.8 

.9 

2.2 

Lares clay loam (NIL) 2804 (30 mgm. N.) 

5.1 

2.4 

3.0 

30.9 

34.6 

Lares clay loam H (NJI4) 2 SO 4 + CaCOj (500 ingm.) 

7.8 

2.4 

2 2 

30,9 

34.6 

Lares clay loam 4- (NIL) 2 SO 4 . Inoculated 

5.1 

1 

2.4 

2.2 

30.9 

36.1 

Lares clay loam -f- (NIL) ?S04 CaCOs. Inoculated.... 

7 .^ 

2.4 

2.6 

30.9 

35.3 


The Lares clay loam did not show nitrate accumulation in any 
of the different treatments. Reaction was not the limiting factor; 
since the calcium carbonate added, was enough to bring the pH 
towards the alkaline side. 

The addition of lime did not favor nitrate accumulation in the 
Catalina clay level phase. Perhaps the alkalinity (pH 7.9) did not 
favor the activity of the nitrifying organisms. That same activity 
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was checked at (pH 7.4) in the previous experiment. Where am- 
moniiini sulfate was added alone there was a slight accumulation 
of nitrates, more so, in the inoculated soil. The reaction in those 
cases was (pH 6.8). Alkaline reactions or the presence of an ex- 
cess of cah'iuni ions have limiting efl'ects on the activity of the nitri- 
flying organisms in this soil. The next experiment will help to 
clear these points and indicate whether the effect of inoculation on 
nitrate accumulation may be considered as significant. 


Nitrificafion Studies of Puerto Rico Soils at Optimum Moisture 

To favor conditions for the activity of the nitrifying organisms 
the Puerto Rico soils were brought to optimum moisture at 60 per- 
cent of the total water holding capacity. This work has been re- 
ported elsewliere ( 8 ). (In that paper the soil type reported as Rio 
Piedras clay should be Catalina cla}" level phase; the Bayam6n 
clay loam should be Lares clay loam, and the Mucara clay should 
be Mucara silty clay loam.) The rate of nitrification of dried blood 
was also studied. The amount added was 250 milligrams contain- 
ing 32 milligrams of nitrogen. The calcium carbonate added was 
500 milligrams. 



Table in 

NITRIFICATION RATE OF SOILS AT OPTIMUM MOISTURE 
(MGM. N per 100 GMS. DBT SOIL) 
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6.5 

1.5 

0 81 
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CO 
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© 
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4 

3 
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o 

o 
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8.0 
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a 
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© 

6.9 

6.3 

r- 
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2.2 
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© 

od 

\ 
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The rate of nitrification of the soil ’s own nitrogen under optimum 
conditions was almost identical to that under the 25 percent moisture 
content reported in Table I. All soils w^ere able to ammonify dried 
blood. The accumulation of nitrates from dried blood was only 
evident in the Miicara silty clay loam and Toa silt loam. 

Let us compare now the nitrification rate of ammonium sulfate 
in the presence of lime, under these conditions, with that of the 
Sassafras sandy loam reported in Table I. 


Soil Tyj)e j 

Opti- 

mum 

mois- 

ture 

% 

pH 

Milligrams of Nitrogen per 100 
gms. dry soil as: 

Nitrate 

Ammonia 

Start 

30 da. 

Start 

15 da. 

30 da. 

Start 

30 da. 

Lares clay loam 

32.8 

4.7 

7.0 

2.4 

1.8 

1.5 

30.9 

34.6 

Catalina day level i>hase 

40.0 

6.7 

6.4 

5.7 

4.8 

10.6 

31.4 

13.3 

Toa silt loam 

40.0 

6.8 

7.1 

6.9 

8.0 

19.4 

31.1 

0.4 

Milcara silty day loam 

36.0 

6.8 

7.1 

4.8 

7.3 

27.9 

31.6 

8.6 

Sassafras sandy loam 

25.0 

5.7 

1 

5.4 

6.3 

22.2 

30.0 

30.5 

2.4 


Optimum moisture and pH conditions did not favor nitrification 
in the Lares clay loam ; but were effective in showing that the Ca- 
talina clay level phase contains active nitrifying organisms able to 
convert ammonium sulfate into nitrates and that the organisms were 
not affected by excess of calcium ions. 

The rate of nitrification after the 15-day period, for the Puerto 
Rico soils, is identical with 25 percent and optimum moisture con- 
tents. Striking difference is observed after the 30-day period. The 
nitrification rate was favored in all soils; but the Lares clay loam. 
Taking tlie rate of nitrification on the New Jersey soil as 100 per- 
cent, the nitrifying Puerto Rico soils, at the end of the 30-day pe- 
riod, compare as follows: 

Percentage 


Mucara silty clay loam 99. 67 

Toa silt loam 64. 67 

Catalina clay level phase 35. 33 


II. RESEARCH WORK TONE IN THE INSULAR STATION OP PUERTO RiCO 

Nitrification studies were continued in Puerto Rico, with new 
samples of soils sifted in the fresh state. 
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Further Nitrification Shidies with Lares clay loam at Optimum 
Moisture Conditions 

As the previous experiments indicated lack of nitrate accumula- 
tion in the Lares clay loam, three fresh soil samples were taken 
from different places. Sample #2 was taken from the same place 
as that one used in New «Tersey. Nitrification of ammonium dibasic 
phosphate was also studied. The optimum moisture for samples 
#1 and #2 were 45 and 36 percent, respectively. 


Table IV (a) 

NITRIFICATION RATE OF LARES CLAY LOAM 
(Mom. N per 1(K) qms. dry soil) 


Tum- 

bler 

No. 

Tratments 

Sample (No. 1) 

Sample (No. 2) 

pH 

Nitrate 

Ammonia 

pH 

Nitrate 

Ammonia 

C9 

•d 

Start 

15 da. 

30 da. 

os 

‘O 

30 da. 

30 da. 

Start 

15 da. 

30 da. 

15 da. 

30 da. 

1 

Soil 

4.6 

.8 

1.7 

2.6 

5.5 

5.5 

4.9 

Tr. j 

1.3 

2.3 

7.6 

8.8 

5.6 

7.6 

2 

Soil -h OaOOs (210 mgm.) 

5.9 


3.1 

5.5 

7.6 

11.1 

5.9 


1.6 

3.1 

3 

Soil -f (NU 4 ) 2 SO 4 (30 
mgm, N) 

4.7 

1 

1.9 

2.5 

38.6 

39.9 

4.9 


1.8 

1.6 

30.4 

36.8 

4....... 

Soil + (NH 4 ) 2 SO 4 1- 
CaCOj (210 mgm.) 

5.0 


4.1 

8.6 

37.1 

33.0 

6.0 


1.7 

2.9 j 

36.7 

35.8 

5 

Soil + (NIL) JSO 4 + 
CaCOs (360 mgm.) 

5.3 


18.3 

23.9 

23.4 

15.1 

6.3 


1.4 

5.4 ^ 

1 

38.5 

33.0 

•6 

Soil + (NH 4 ) 2 HPO 4 (30 
mgm. N) 

6.0 


1 2.2 

3.4 

35.8 

37.3 

....... 

6.1 


1.8 

2.5 ^ 

32.3 

33.0 

7 

Soil 4- (NH 4 ) jHP 04 -f 
CaCOi (210 mgm) 

4.7 


8.3 

20.3 

24.8 

22.0 

6.8 


2.2 

,3.S 

33.0 

30.4 

1 


Both ammonium salts added to sample #1 are able to nitrify 
in the presence of lime. The higher amount of lime (360 mgm.) 
favored nitrification of ammonium sulfate in both samples, but in 
sample #2 the nitrification rate was quite low. Please recall that 
this fresh sample was taken from the same place as that one used 
in New Jersey. 

It was decided to study nitrification rate of the same ammonium 
sulfate up to a 60-day incubation period. The moist soils left after 
the 30-day period in treatments 3, 4 and 5 of sample #2 were mod- 
ified, ns shown below, either by adding more calcium carbonate or 
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potassium chloride. The amounts added are in terms of 100 grains^ 
dry soil. A and B are duplicates from the 30-day period treated 
differently. Sample 5A was left as the check. 

Table IV (b) 

EFFECT OF THE EXTENSION OF THE INCUBATION PERIOD AND PRESENCE OF 
POTASH AND MORE LIME ON THE NITRIFICATION RATE OF A POOR 
NITRIFYING. LARES CLAYLOAM 


Tiimber 

No. 

Treatment given to sample (No. 2 ) after 
the 30 (lay period 

pH 

Mgm. N per 100 gms. 
dry soil as: 

Nitrate 

Ammonia 

30 da. 

60 da. 

30 da. 

60 da. 

30 da. 

60 da. 

3A 

Soil -f (NIL) 2SO4 4- CaCOa (600 mgm.) 

4.9 

7.1 

1.6 

4.4 

35.8 

30.5 

3B 


Soil 4- (NIL) *S04 4- CaCOs (760 mgm.) 

4.9 

7.2 

1.6 

3.9 

36.8 

48.7 



4A 

Same as 3A 

6.0 

C .8 

2.9 

7.7 

36.8 

81.6 



4B 

Same as 3A 4" R 2 O (30 mgm.) 

6.0 

6.7 

m 

6.9 

35.8 

31.6^ 



fiA 

Check: Soil + (NH 4 ) 2804 4- CaCOa (360 mgm.) . . 

6.3 

6.1 

6.4 

8.7 

33.0 

18.7 


6 B 

Soil + (NIL) 28O4 4“ OaCOa ( 6 (X) mgm.) 4 - KjO 
(1(K) mgm.) 

6.3 

6.4 

1 5.4 

13.3 

1 33.0 

14.3 




Results indicate that the rate of ammonium sulfate nitrificatioDL 
of Lares clay loam is limited by the length of the incubation period 
and the absence of lime and potash. 
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Nitrification rate of ammonium sulfate and ammonium dibasic 
phosphate in Lares clay loam 

Nitrification rate of ammonium sulfate and ammonium dibasic 
phosphate in the presence of more lime and potash was' studied in 
sample #2 of Lares clay loam which showed slight evidence of ni- 
trification aftbr the 30-day period. 


Table V 

NITRIFICATION RATE OF AMMONIUM SULFATE AND AMMONIUM DIBASIC 
PHOSPHATE IN A POOR-NITRIFYINQ LARES CLAY LOAM 


Treatment ffiveii to Lares clay loam 

Sample No. (2) 


Mgm. N per 100 gms. dry 
dry soil as : 

Nitrate 

Ammonia 

30 da. 

15 ^a. 

30 do. 

15 da. 

30 da. 

Soil -f (NHi) jSOi (30 mgm. N) CaCOi (500 mgm.).. 

j 

6.7 

.6 

2.2 

48.6 

41.3 

Boil -f (NH4) 5 804 + CaCOa + KjB04 (100 mgm. KsO). , 

0.4 

.6” 

1.7 

44.9 

44.1 

Soil -f (NH 4 ) JHPO 4 (30 mgm. N) h CaCOj (600 mgm.) . . . 

6.3 1 

.9 

7.4 

40.2 

29.4 

Soil 4- (NH 4 ) jHPOi + CaCOa 4 K 2 SO 4 (100 mgm. KiO). 

1 

6.3 

. i 

7.1 

i 39.8 

i 

37.0 


Dibasic ammonium phosphate nitrifies in the presence of 500 mil- 
ligrams of calcium carbonate without the influence of potash. The 
ammonium sulfate showed a very slight tendency to nitrify in the 
presence of sufficient lime and potash. It seems therefore, that the 
presence of the phosphate ion in the presence of sufficient lime 
favors the nitrification process in this soil. 
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Nitrification studies in another sample of Lares clay loam 

Nitrification studies of ammonium sulfate and ammonium dibasic 
phosphate were made in a sample of Lares clay loam from a dif- 
ferent location. The treatments given are shown in Table VI. 


Table VI. 

NITRIFICATION RATE OF ANOTHER SAMPLE OF LARES OLAY LOAM 


Treatments Riven to Sample (No. 3). 
Optimum moisture-30^ 

pH 

Mgm. N. per 100 gm.s. dry soil as 

Nitrate 

Ammonia 

30 da. 

Start 

15 da. 

30 da. 

15 da. 

30 da. 

Soil 

5.6 

Tr... 

1.7 

2.4 

9.9 

8.9 


Soil + CaCOs (3f)0 niRm.) 

7.1 


7.7 

6.7 

7.1 

8.1 

Soil -f (NIL) 8 S 04 (30 mgm. N) 

5.5 


1.3 

2.0 

40.1 

39.5 

Soil + (NHO sSOi + CaCOa (300 mgm.) 

j 5.3 


25.0 

19.3 

11.5 

7.2 

Soil 4' (NUU 8S04 4- CaCOa (500 mgm.) 

6.4 


13.8 

36 4 

9 9 

3.6 

SoUJ-f (NH4) JIIP04 (30 mgm. N) 4" CaCO* 

(360 mgm , ) 

6.0 


13.8 

36.4 

7.8 

2.0 



Preceding treatment 4* KUl (KK) mgm, KsO) — 

5.7 


8.5 

19.3 

16.6 

7.2 


The amount of lime was a dominant factor in the nitrification 
of both ammonium salts. The ammonium sulfate maximum nitrifi- 
cation was obtained with 500 milligrams of calcium carbonate. That 
same maximum nitrification was obtained with the ammonium di- 
basic phosphate; but in the presence of less lime (360 mgm. 
CaCOs). The potash had no effect. 


NITRIFICATION STUDIES IN SIX SAMPLES OP TOA SILT LOAM 


Sample 

Number 

• 

Location 

Optimum 
moisture 
(60J{ of 
total 
water 
holding 
capacity 

4 

Central Constancia, Toa Baja 

47.70 



6 

Central Canovanas 

35.40 



6 

Novarcs farm, Toa Baja 

40.20 



7 

San Antonio farm, BayamOn 

43.80 



8 

Tamarindo farm, Rio Grande 

30.00 



9 ..,.. 

El Naranjal farm, Carolina 
















NITRIFICATION RATE OF TOA SILT LOAM 
(MGM .N per 100 GM3. DRY SOIL) 




nitrification studies in three samples of mucara soils 



Sofl -f (NQ4)9S04 -f- CaCOj 7.0 ll.l 25.7 4.5 2.9 5.3 3 7 18.5 31.1 12.6 5.8 8.3 27. S 29.5 5.9 
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Tlie Toa silt loam is a good nitrifying soil for ammonium sulfate 
in the absence or presence of lime. The addition of lime does not 
favor the nitrification rate of the soil’s own nitrogen. 

The presence of lime favored nitrification in all samples of Mti- 
cara soils. Samples #10 and #12 are good nitrifiers of the soil’s 
•own nitrogen and of the ammonium sulfate added. 


NITRIFICATION STUDIES IN GOTO OLAY -LIGHT TEXTURE PHASE AND 
ESPINOSA CLAY 


Sample 

Number 

Soil Type 

Location 

Optimum 
moisture 
(60^ of 
total 
water 
holding 
capacity 

13 

Goto clay light texture phase 

Quebradillas 

42.8 


. .... _ . . * 

14 

Goto clay light texture phase 

Arecibo 

35.4 




15 

Espinosa clay 

IBarceloneta 

40.1 





Table IX 

NITRIFICATION RATE OF GOTO CLAY LIGHT TEXTURE PHASE 
(MGM. N PER 100 QMS. DRY SOIL) 

I Sample Number (13) | Sample Number (14) 


Treatments 

pH 

Nitrate 

Ammonia 

pH 

Nitrate 

Ammonia 

Start 

30 da. 

15 da 

30 da. 

15 da. 

30 da.j Start 

30 da. 

15 da. 

30 da. 

15 da. 

30 da. 

12.1 

Soil 

6.0 

5.6 

4.1 

5.8 

12.1 

12.8 

6,1 

6.7 

2.6 

3.6 

12.9 

Boil-f-GaC Os (210 ingm . ) 


5.7 

6.2 

6.6 

12.0 

12.0 1 

6.0 

3.2 

4.4 

12.9 

12.9 

SoD -f (NH4)2S04(30 
mgm. N) 


6.4 

13.0 

22.2 

27.7 

26.3 


6.3 

6.9 

40.0 

31.8 

13.6 

Soil 4- (NH4)2S04 + 
CaOOs 


5.2 

16.2 

35.4 

21.0 

12.9 * 

1 

5.2 

29.6 

40.0 

1 

! 13.6 

12.2 
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Table X 

NITRIFICATION RATE OF ESPINOSA CLAY 
(MMQ. N per 100 QMS. DRY SOIL) 


Treatments 

pH 

Nitrate 

Ammonia 

Start 

30 (la. 

1 

Start 

16 da. 

30 da. 

15 da. 

30 da. 

Soil 

6.6 

5.8 

5.6 

6.3 

8.8 

13.6 

13.6 

Soil h CaCOs (210 ragra.) i 


6.9 


8.6 

8.9 

14.8 

14.8 

Soil + (NIL) 2SO4 (30 mgm. N) 

i 

6.6 


6.6 

14.0 

37.9 

25.8 

Soil 4- (NIL) 2SO4 -f CaCOs 


5.5 


11.1 

17.4 

18.3 

13.6 


The Goto and Espinosa soils arc able to nitrify the ammonium 
sulfate in the absence of lime. 


NITRIFICATION STUDIES IN SABANA SEGA CLAY AND CATALINA CLAY 


Sample 

Number 

Soil Type 

Location 

Optimum 
moisture 
im of 

total 

water 

holding 

capacity 

16 

Sabana Seca Clay 

B»o Piedras 

27.6 




17 

Catalina Clay 

Lares 

39. 


Plot (A) 



Table XT 

NITRIFICATION RATE OF SABANA SEGA CLAY 





Mgm. N per 100 gms. dry soil as: 

Treatments 

pH 

Nitrate 

Ammonia 


Start 

30 da. 

15 da. 

30 da. 

15 da. 

30 da. 


5.4 

6.3 

.7 

3.3 

9.1 

6.0 

Soil 4- CaCOa (210 mgm.) 


6.6 

1.2 

5.4 

9.8 

6.0 

Soil 4“ (NIL) aSOi (30 mgm. N) 


■a 

.7 

3.6 

iBig 

38. 

Soil 4- (NH 4 ) JSO 4 4- CaCOa 

mu 


.6 

8.3 

41.4 

28.7 
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Tablib XII 

NITRIFICATION RATE OF CATALINA CLAY 
CMQM. N per 100 QMS. DRY BOIL) 



pH 

Nitrate 

Ammonia 

Treatments 

Start 

30 da. 

16 da. 

80 da. 

15 da. 

m 

30 da. 

Soil 

4.0 

4.8 

.9 

.9 

9.1 

10.6 

Soil -f OaCOa (210 mgm.) 


6.1 

.8 

1.3 

9.8 

11.1 

Soil H- (NHi) SOi (30 mgm. N) 


4.7 

.7 


40.3 

40.9 

Soil -h (NH4) 2 SO 4 -h OaCOa 


6.1 

.7 

1.1 

43.6 

46.6 


Lime helps the nitrification process of the Sabana Seca clay. 

The treatments given to the Catalina clay were not effective in 
starting the nitrification process. The amount of lime added (210 
mgm. CaCOa) was not enough to correct the excess acidity of this 
soil. 

General Discussion 

Let us now compare in table XTTT the nitrification rate, at the 
end of the thirty-day period, of all the soils worked out, under 
similar conditions, in the preceding experiments. 

Table XIII gives valuable information on the relation of soil 
pH to nitrate and ammonia accumulation. It also compares the 
nitrification and ammonification rate of the different soil types and 
the extent of variation of such processes within various samxiles of 
the same soil type. It offers valuable information as to whether 
ammonium sulfate should be used as source of nitrate for plant as- 
similation and whether it should prove advisable to lime the soil 
in order to hasten the nitrifying rate of ammonium sulfate or to 
use nitrate salts as a source of nitrogen. 

Results indicate that ammonium sulfate should not be used as 
a source of nitrate for plants in the Lares clay loam, Sabana Seca 
clay and Catalina clay, and in some of the Mucara silty clay loam, 
unless special attention is given to lime broadcasting. The lime 
might be partially beneficial in the Lares clay loam and Catalina 
clay. It should also prove advisable, in those soils and in Sabana 
Seca clay, to apply part of the nitrogen as nitrate salts, preferably 
calcium nitrate. 

Ammonium sulfate nitrifies quite well in the Toa silt loam, Coto 
clay light texture phase and Espinosa clay, even in the absence of 
lime. The application of ammonium sulfate as a source of nitrate 
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Table XIII 

COMPARISON OF NITRIFICATION RATE OF SOME PUERTO RICO SOILS AND A NEW JERSEY 
SOIL AT OPTIMUM MOISTURE ON THE BASIS OF NITRIFICATION RATE AFTER 
THIRTY DAY PERIOD 
(Mom. N. ter 100 gms. dry soil) 


Sample 

No. 

Soil Type 

Boil's own nitrogen 

Ammonium sulfate 
(30 mgra. N) 

Ammonium sulfate* 

(30 mgm. N) and 
CaCOa (210 mgra.) 

pH 

0 

S 

Z 

2.5 

2 

’3 

1 

a 

< 

« 

o 

h 

pH 

N itrate 

es 

'3 

a 

< 

Total N * 

pH 

Nitrate 

08 

1 

< 

Total N* 

1 

Lares clay loam 

4.6 

5.5 

8.0 

4.7 

2.5 

39.9 

42.4 

6.0 

8.6 

33.0 

41.6 

2 

Lares clay loam 

4.0 

2.3 

5.6 

7.9 

4.9 

1.6 

35.8 

37.3 

6.0 

2.9 

35.8 

38.7 

Ave 

Lares clay loam 

48 

24 

5.6 

6.0 

4.8 

20 

37.9 

39.9 

5.5 

5 8 

344 

40 2 

4 

Toa silt loam 

6.2 

4.5 

6.6 

11.1 

6.6 

26.7 

5.9 

32.6 

6.9 

26,7 

7,4 

34.1 

5 

Toa silt loam 

5.2 

3.1 

6.6 

9.7 

4.8 

10.8 

18.3 

29.1 

6.1 

21, C 

8.1 

29.7 

fl 

Toa silt loam 

5,7 

4.9 

7.4 

12.3 

6.6 

15.4 

11.1 

20.6 

6.7 

23.6 

4.6 

m 

7 

Toa silt loam 

6,7 

4.9 

7.4 

12.3 

6.4 

10.3 

10.9 


5.6 

21.1 

10 

27.8 

8 

Toa silt loam 

6.3 

7.4 

5.9 

13.3 

5.2 

8.3 

25.8 

34.1 

6.4 

14.8 

11.8 

26.6 

0 

Toa silt loam 

6.2 

2.9 

6.2 

8.1 

6.8 

8,7 

21.4 

171 


6.0 

23,5 

IQ 

■a 

Ave 

Toa silt loam 

5.7 

4 6 

65 

in 

5 5_ 

13 4 

30 5 

5 6 

21.9 

7.5 

29 4 

10 

Mdcara silty clay loam 

6.7 

11,8 

4.5 

16.3 

6.7 

24,7 

3.6 

28,3 

7.0 

25,7 

2.9 

28.6 

11 

Mticara silty clay loam... . . 

6,1 

13 

8.1 

9.4 

5 4 

1.0 

35.6 

36.6 

5,3 

18.6 

12,6 

31.1 

Ave 

Miicara silty clay loam 

64 

6.6 

63 

129 

61 

12.9 

196 

32.5 

6.2 

22.1 

7 ®. 

29.6 

12 

MAcara silt loam 

5.6 

17.2 

4.6 

21.7 

5.8 ’ 

16.3 

28.1 

44.4 

6.8 

27.8 

5,9 

33.7 

18 

Goto clay light texture phase 

5.6 

6^ 

12.8 

18.6 

5.4 

22.2 

26.3 

48.6 

5.2 

36.4 

12.9 

39.3 

14 

Goto clay light texture phase 

6.7 

3.6 

M 

rag 

IQ 

ifl 

13.6 

53.6 

5.2 


ra| 


Ave 

Goto clay light texture 
phase 

5.7 

4 7 

i 

B 

i 

31 1 

20.0 

5n 

5.2 

H 

B 


15. 

Espinosa clay 

5.8 

8.8 

13.6 

22.4 

5,6 

14.0 

25.8 

39.8 

5.6 

17.4 

13.6 

31.0 

16 

Sabana Seca clay 

6.3 

3.3 

5.0 

8.3 

6.3 

3.6 

38.8 

42.4 

6.8 

8.3 

28.7 

87.0 

17 

Catalina clay 

4.8 

.9 

10.5 

11.4 

4,7 

.9 

40.9 

41.8 

6,1 

l.I 

45.6 

46.6 


Sassafras sandy loam, New 
Jersey 

5.9 

6.5 

Trace 

6.6 





6.4 

30.0 

2.4 

32.4 




1 1 


* Total N is the sum of nitrate and ammonia. 
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for plant growth should prove beneficial in those soils without con- 
sidering the practice of lime broadcasting. 

The thirty milligrams of nitrogen added as ammonium sulfate 
was accounted for, as nitrate and ammonia in all the soils. The 
slight excess of total nitrogen found in some cases, was due to the 
formation of ammonia by those active soil organisms able to de- 
compose the soil’s own protein material. 

Let us now compare the average results given in Table XIII on 
a percentage basis. The results obtained with the Toa silt loam 
were taken as a basis for the comparison, since that alluvial soil is 
the most valuable and productive in the northern coast of Puerto 
Itico. 

Table XIV 

COMPARISON OF NITRIFICATION RATE ON AVERAGE BASIS 


Thirty Day Nitrifying Period 


Soil Types 

Soil's own nitrogen 

Ammoninm sulfate 

(30 mgm. N) 

Ammonium sulfate 
OaCOa 
(211) mgm.) 

Nitrate 
(Mgm. N) 

Percent 

Nitrate 
(Mgm. N) 

Percent 

Nitrate 
(Mgm. N) 

Percent 

Toa silt loam 

4.6 

100 

13.4 

100 

21.9 

100 

Lares clay loam 

2.4 

52 

2,0 

16 

6.8 

26 

Mdcara silty clay loam .... 

6.6 

143 

12 9 

96 

22.1 

101 

Mdcara silt loam 

17.2 

374 

16.3 

122 

27.8 

127 

Goto clay light texture phase 

4.7 

102 

31.1 

232 

38.2 

175 

Espinosa clay 

8.8 

191 

14.0 

i 104 

17.4 

79 

Sabana Seca clay 

3.3 

72 

3.0 

i 27 

8.3 

38 

Catalina clay 

.9 

20 

.9 

7 

11 

6 

Sassafras sandy loam 

6.5 

141 



30.0 

137 


Summary 

Experimental results have been reported on the nitrification 
rate of nine soil typies from Northern Puerto Rico classified as : Ca- 
talina clay, Catalina clay level phase, Goto clay light texture phase, 
Espinosa clay, Lares clay loam, Mucara silty clay loam, Mucara silt 
loam, Sabana Seca clay and Toa silt loam. The various soil types 
are represented by twenty-one different soil samples. Some exper- 
imental data is also reported for a soil type from New Jersey clas- 
sified as Sassafras sandy loam. 



100 THE JOURNAL OF AGRICULTURE OP THE UNIVERSITY OP P. R. 

The main object of the work was to establish a correlation on 
the following bases: 

1. Nitrification of soil's own nitrogen. 

2. Nitrification of soil's own nitrogen as a^ffected by the ad- 

dition of lime. 

8. Nitrification of ammonium sulfate in the soil. 

4. Nitrification of ammonium sulfate as affected by the ad- 
dition of lime. 

Studies were also carried with various samples of the same soil 
type in order to study the nitrifying range within the soil type. 

All soils were similarly treated with respect to incubation period, 
temperature, and time; ojitimum moisture conditions; and concen- 
tration of lime and ammonium sulfate added to the soil. 

The soil types known as Catalina clay level phase and Lares clay 
loam which showed a slight res|)onse to the above general treatments 
were also studied with respect to the influence of more lime and in- 
oculation upon nit] ilication. One soil sample of Lares clay loam 
which also showed a slight response to inoculation and extra lime 
addition was also studied with respect to the effect of the extension 
of the incubation period and addition of potash in the presence of 
various amounts of lime. The nitrification rate of ammonium sulfate 
and ammonium dibasic phosphate was also compared in that soil. 

Table XIII summarizes the experimental results comparing the 
nitrification and aiumonification rate of the different soil types sim- 
ilarly treated and the variations of such a rate within various sam- 
ples of the same soil type. Those results should prove of value in the 
practical application of ammonium sulfate as a fertilizer and indicate 
if it is advisable to lime the soil in order to hasten the nitrification 
rate of ammonium sulfate or to apply part of the nitrogen in the 
form of nitrate salts. 

Table XIV contains data on the comparison of the nitrification 
rate of the various soils treated on a percentage basis. The most 
productive and valuable alluvial soil type of the north coast of 
Puerto Rico, Toa silt loam, was taken as the unit basis. 

Conclusions 

1. Ammonium sulfate should not be used as a source of nitrate 
for plants in the Lares clay loam, Sabana S^ca clay and Catalina 
clay, and in some fields of Mucara silty clay loam, unless special 
attention is given to lime broadcasting. It should be more advisable 
to apply ammonium dibasic phosphate instead of ammonium sulfate 
to Lares clay loam, after special attention is given to lime broad 
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casting. Although the lime might be beneficial in the Lares clay 
loam and Catalina clay, it should also prove advisable, in those 
soils, and in Sabana Seca clay, to apply part of the nitrogen as 
nitrate salts, preferably calcium nitrate. 

2. Ammonium sulfate nitrifies quite well in tlie Toa silt loam, 
Goto clay light texture phase, and Espinosa clay, even in the ab- 
sence of lime. The application of ammonium sulfate as a source 
of nitrate for plant growth should prove beneficial in those soils 
without considering of upmost importance tlie practice of lime broad- 
casting. 
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HEAT STERILIZATION OF MANGOES AND GUAVAS 
FOR FRUIT FLIES 


Francisco SeIn Jr., Jssutant F^ntomologisty 
Agrieultural Experiment Station, Rio Piedras, Puerto Rico. 

Some mango varieties and apparently all gnavas in Puerto Rico 
are infested by fruit flies and thus all mango and guava varieties 
are excluded from exportation to the United States. There is prac- 
tically no demand for guava fruits, but the present limited demand 
for mangoes would probably increase as that fruit became better 
known. 

Mangoes and guavas are excluded under qifarantine regulation 
No. 58 established in 1925 on the basis of infestation by the West 
Indian fruit fly, Anasfrepha fraternihis Wiederaan. 

According to Greene (1), A. fraterculus Wied., does not occur in 
Puerto Rico. In the opinion of the writer (2), a variety of the 
South American A. fratercuhis Wied., occurs in Puerto Rico which 
he has described as A. fratercuhis Wied., var., mombinpraeoptcms. 
It is the one that breeds in some of the mango varieties. The species 
that breeds in guavas has been described by the writer (2) as 
A, nnipuncta. According to Greene it is A. suspensa Loew. In this 
paper the two flies will be referred to as the species breeding in 
mangoes and the species breeding in guavas. Occasionally, when 
large numbers are reared, a few adults of the species breeding in 
mangoes will be found to breed also in guavas. That occurred in 
some of the experiments, but since it is not significant was not 
recorded. 

The purpose of this paper is to report a series of tests under 
Puerto Rican conditions of the method of heat sterilization that 
has been used in Florida against the Mediterranean fruit fly and 
in Texas against the Mexican orange maggot and other fruit flies. 
The tests were made during the months of April, May, June and 
July 1934. 

When the Mediterranean fruit A'f was present in Florida, 
sterilized avocados from that State were allowed to be shipped to 
other parts of the country. The fruit had been grown in a reg- 
ulated area outside the designated infested areas and was not in- 
fested. It was submitted to sterilization as an added precaution. 

106 
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In tho (*as(‘ of the mangoes that have eonimereial value in Puerto 
Itico, the eonditions are similar in that the varieties to be steril- 
ized have not been found infested and do not appear to be suscep- 
tible to infestation. 

The sterilization treatment as described by Dr. Lee A. Strong 
in Administrative Instructions No. 287 (approved July 24, 1930) 
consists simply of ‘'heating the fruit to a temperature of 110° F 
or above (not to exceed 112° P) in the approximate center of the 
fruit and holding the temperature of 110°P or above (not to exceed 
112°P) for a period of eight hours 

No specitications as to the exact method or type of equipment 
to be used in sterilizing the fruit are prescribed. Available in- 
formation indicates that a high humidity is essential for the best 
results and that the temiJerature should be maintained with as lit- 
tle variation as possible above the prescribed temperature of 110° P. 
For keeping tlie fruit after the sterilization it should be cooled to 
a temperature around 45° F as soon as possible. 

Method op Procedure 

The method of procedure and the equipment described by Mackie 
(3) in California served as a basis for planing the experiments and 
for c.onstructing the sterilizer. 

Tlie sterilization experiments with mangoes and guavas were 
conducted at the entomological laboratory of the Insular Experiment 
Station in a sterilizer constructed by Mr. Manuel L. Vicente, Chief of 
the Division of Agricultural Engineering of the Station. It consists 
of two sections, a chamber for the fruit provided with a thermostat, 
thermometer, and racks for wire netting trays, and another sec- 
tion consisting of a water tank, heating unit with three heat switch, 
fan, motor and switches. The circulation is closed. The air be- 
comes warm and saturated with moisture by passing over the hot 
water and heats the fruit chamber entering at the upper part, 
circulating around the fruit and returning to the water tank through 
an opening at the lower part of the chamber. 

To conduct the experiments during office hours, the sterilizer 
was kept running on “low’’ during the previous night. The fruit- 
was introduced the next morning at 7:00 A. M. The switch was 
then turned to “high” and as soon as the temperature reached 43° 
C (about 110° F) changed to “low”. The thermostat maintained 
it uniformly at 43° C for eight hours. 
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Mango Varieties 

There are two types of manj^oes in Puerto Rieo, the native seed- 
lings and the more recently introduced selected East Indian varie- 
ties. In each type there are some varieties always infested with 
fruit fly maggots and others wliicli have not been found infested 
at all and appear to be immune. Of the varieties that have not 
been found infested, the only native one that has commercial value 
is the ''mango de Mayague//' or Mayagiicz mango. Of the recently 
imported varieties, the Colombo Kidney has high quality and is 
prolific. At Ponce tliere is a large grove of a variety that has been 
given the owner’s name, Mr. Giron. In the island of Vieques there 
are some varieties that have commercial value. At present the only 
commercial variety grown on a large scale is the Mayagiicz mango. 

The Mayagiicz mango is medium sized and attractively colored. 
It ships and keeps well but is very fibrous. There would be a good 
demand for it however, among West India residents in the United 
States. If the demand for mangoes higher in quality increased, they 
would be planted on a large scale. 

Only Immune Varieties Have Commercial Value 

Even in local markets, mangoes infested with fruit fly maggots 
have no commercial value. Tljeir exportation to United States 
markets would be even less practical. Infested fruit can not be 
rendered marketable by sterilization because, though the maggots 
are killed, their dead bodies remain inside the fruits where they de- 
compose, together with the pulp tissues previously injured by their 
tunneling. 

The female fruit fly lays her eggs in the mangoes when green and 
the maggots may become full grown before the fruits are half ripe. 
For the mangoes to ripen properly they must be picked from the 
tree when at least half ripe. It would be impossible therefore to 
pick marketable fruit of the susceptible varieties early enough to 
prevent infestation. 

The admission of sterilized mangoes into the United States is 
thus rendered doubly safe (1st) by the fact that only varieties that 
are not infested are marketable, and (2nd) because such sound 
fruit would nevertheless, and in addition, have been submitted to 
a treatment that kills the pest if it were present in them. . 
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The Mango Variety Used in the Experiment 

The mango variety used in the experiments is the one known as 
'‘mango bianco or white mango. It was not chosen for its com- 
mercial possibilities but on the contrary, for its susceptibility to 
fruit fly infestation. A high percentage of the fruits of this variety 
is always infested. Since a large number of trees grow on the 
Station grounds and produce very large crops, procuring the fruit 
at the right stage of maturity was rendered easy. 

The Guava Varieties Used in the Experiments 

The guava fruits used in the experiments were of the two com- 
mon varieties tliat grow on pastures, waste lands and fence row’^s 
on the Island. The Uvo varieties have round-shaped medium sized 
fruits. The fruits of one variety are sweet, those of the other are 
sour. High percentages of the fruits of both varieties are ordina- 
rily infested with fruit fly maggots. That does not how^ever, destroy 
their value, for they are not consumed fresh but used for making 
preserves and jellies. For cooking purposes, most of the maggots 
can be made to abandon the fruit by soaking in cold water over- 
night. 

Method of Handling the Fruit 

The half ripe mangoes and guavas used in the experiments were 
picked from the trees the previous day. Some showed the emer- 
gence holes of the maggots opening through the cuticle. Emergence 
holes indicate that some full grown larvae may have left the fruit 
and also that full grown larvae are present in the fruit. Each lot 
of fruit to be sterilized or kept as checks consisted partly of fruit 
witli emergence holes. When the fruit had cooled off after steril- 
ization, some having emergence holes were cut open to determine 
the condition of the larvae. The rest of the sterilized froits and the 
checks were kept under observation on moist sand. The appearance 
of new emei’gence holes was noted. When the fruits begap to rot 
they were cut open and inspected. The sand on which they stood 
was then sifted for pupae. 

The presence of fruit fly eggs in the half ripe mangoes can be 
determined by observation of the tips which protude out of the 
cuticle ( 2 ). The species that ordinarily infests guavas lays its eggs 
entirely underneath the cuticle ( 2 ). Their presence in "the fruit 
was inferred by the fact that the infestation of maggots in the checks 
was about- normal. 
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Preliminary Experiments with Mangoes 

Ten preliminary experiments were conducted using the first in- 
fested fruits of the 1934 crop which dropped from tlie trees and 
were picked from the ground in April. All showed emergence 
holes when collected. 

After the sterilization, some dead maggots were observed on the 
floor of the chamber underneath the fruit. Some maggots were 
also found dead with their bodies partially out of the emergence 
holes. Cutting the fruits open, dead fruit fly maggots of various 
sizes Avere found. None was found alive. The cut open fruits 
were kept under observation on sand until the xnilp rotted and in- 
spected daily but no fruit fly maggots developed in them and no 
pupae Avere recovered by sifting the sand on which the fruit stood. 
The number of maggots found per fruit was as follows: 

Number of fruits, 5 Number of maggots per fruit: *3, 6, 5, 7, 4 

Number of fruits, 7 Numbor of maggots per fruit: 0, 2, 5, 4, 3, 4, 7 

Number of fruits, 6 Number of maggots per fruit: 3, 5, 6, 2, 8, 5 

Number of fruits, 8 Number of maggots per fruit: 4, 10, 5, 6, 0, 4, 6, 5 

Number of fruits, 12 Number of maggots per fruit: 3, 7, 5, 6, 9, 4, 6, 5 , 

4, 8, 7, 6 

Number of fruits, 15 Number of maggots per fruit: 4, 10, 5, 3, 7, 4, 6, 3, 

9, 5, 7, 2, 4, 7, 6 

Number of fruits, 8 Number of maggots per fruit: 5, 3, 7, 12, 6, 4, 5, 3 

Number of fruits, 7 Number of maggots per fruit: 6, 9, 5, 5, 4, 8, 6 

Number of fruits, 10 Number of maggots per fruit: 4, 7, 2, 5, 3, 6, 4, 8, 

11, 5 

Number of fruits, 7 Number of maggots per fruit: 12, 6, 3, 2, 5, 4, 6. 

Pinal Experiments 

When mangoes became abundant in the months of May, June 
and July 20 lots of 100 apparently infested frliits each Avere sterilized 
at different intervals keeping a lot of 100 similar fruits unsterilized 
as cheeks. The results were the following: 


Experiment No. 1. — Sterilized; percentage of fruits in£este<l 0 

Check — percentage of fruits infested 73 

Experiment No. 2. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 67 

Experiment No. 8. — Sterilized: percentage of fruits infested 0 

Check — ^percentage of fruits infested 87 

Experiment No. 4. — Sterilized; percentage of fruits infested 0 

Check — percentage of fruits infested 70 

Experiment No, 6. — Sterilized; percentage of fruits infested 0 

Check— percentage of fruits infested 84 

Experiment No. 6. — Sterilized; percentage of fruits infested 0 

Check^ — percentage of fruits infested 74 
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Experiment No. 7. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 58 

Experiment No. 8. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 72 

Experiment No. 9. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 57 

Experiment No. 10. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 86 

Experiment No. 11. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested — „ 61 

Experiment No. 12. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 45 

Experiment No. 13. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested : 52 

Experiment No. 14. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 80 

Experiment No. 15. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 71 

Experiment No. 16. — Sterilized: percentage of fruits infested 0 

Check — ^percentage of fruits infested 65 

Experiment* No. 17. — Sterilized: percentage of fruits infested 0 

Chock —percentage of fruits infested 42 

Experiment No. 18. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 78 

Experiment No. 19. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 70 

Experiment No. 20. — Sterilized: percentage of fruits infested 0 

Chock — percentage of fruits infested— 63 

Total sterilized fruits, 2,000, total infested, 0. 


Total check fruits, 2,000, total infested, 1,357, percentage infested, 67.8. 

No pupae were recovered from the sand on which the sterilized 
fruits stood. From the sand on which the check fruits stood 4,032 
pupae w^ere recovered and 3,200 adults emerged from them. The 
adults were identified by the writer as the species breeding in man- 
goes. 

The sterilized fruits which were not infested, ripened normally 
and showed no difference in flavor, texture, or keeping qualities 
from the non-infested check fruits. 

Experiments with Guavas 

Ten lots of 50-half ripe apparently infested guava fruits each were 
sterilized keeping ten lots of 50 similar fruits unsterilized as checks. 


Experiment No. 1. — Sterilized; number of fruits infested 0 

Check — number of fruits infested 43 

Experiment No. 2. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 82 
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Experiment No. 3. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 36 

Experiment No. 4. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 41 

Experiment No. 5. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 35 

Experiment No. 6. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 46 

Experiment No. 7. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 30 

Exj)eriment No. 8. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 4.0 

Experiment No. 9. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 20 

Experiment No. 10. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 32 

Total sterilized, 500 fruits, total infested, 0. 


Total checks, 500 fruits, total infested, 361, percentage infested, 72.2. 

No new emergence holes were observed in the guava fruits that 
were sterilized, nor were maggots found in them. No pupae were re- 
covered from the sand on which the fruit stood. In the cheek fruits 
new emergence iioles and living maggots were observed and 983 
pupae were recovered from tfie sand on which the fruit stood. From 
the pupae, 840 adults emerged which were identified by the writer 
as the species that breeds in guavas. 

Sterilization of Pufae Fi?om Mangoes 

Althougli the fruit fly infesting mangoes in Puerto Rico does not 
pui)ate inside the fruit, nevertheless, to determine whether the pu- 
pae would be affected in the same manner as tlie eggs and the mag- 
gots by the sterilization treatment, 500 pu})ae were placed among 
mango fruits and sterilized at 43° C for 8 hours. 

The sterilized })upae as well as 500 more similar pupae which 
served as cheeks were kept in moist sand. No flies emerged from 
the sterilized pupae. From the checks, 423 flies emerged. They 
were identified by the writer as the species that breeds in mangoes. 

STERIIilZATION OF PUPAE FrOM GuAVAS 

The species breeding in guavas, is the one that occasionally in- 
fests citrus. In guavas it does not pupate inside the fruit but in 
«itrus it occasionally does. One hundred pupae of this species 
were sterilized having been placed among guava fruits. No flies 
emerged from them. From 100 similar pupae kept as check, 76 
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adults emerged which were identified by the writer as the species 
that breeds in guavas. 

Conclusions 

The tests prove that an exposure of eight hours at 43® C in an 
appropriate sterilizer is sufficient to kill the eggs, maggots and 
pupae of the fruit flies that infest mangoes and guavas in Puerto 
Rico. Tlie treatment does not alter the flavor, texture or keeping 
qualities of the fruit that is not infested with fruit flies. 

8iIORTEN 1N(J THE STERILIZATION PERIOD FoB MaNGOES 

To determine whether a period shorter than eight hours at 43® C 
might l)e sufficient, five experiments were conducted using 50 half- 
ripe ''white mango'' fruits in each experiment and keeping an 
(‘(]ual number unsterilized as checks. A total of 250 fruits were 
sterilized for four hours and an equal number kept as checks. None 
of the sterilized fruits showed new exit holes or was found to contain 
living fruit fly maggots. No pupae were recovered from the sand 
on which the sterilized fruit stood. Out of the checks, 112 fruits 
showed new exit holes and contained living fruit fly maggots. Prom 
the sand under the checks 305 pupae were recovered from which 
235 adults emerged. They were identified by the writer as the 
species that breeds in mangoes. 

The tests show that four hours at 43® C are sufficient to kill the 
fruit fly eggs or maggots present in mango fruits. Thus an eight- 
hour period provides a very large margin of safety. 

Shortening the Sterilization Period For Guavas 

Five more experiments similar to the previous were conducted 
using 50 half-ripe guavas in each and keeping 250 similar fruits 
unsterilized as checks. None of the fruits treated for four hours 
showed fresh exit holes or was found to contain living fruit fly mag- 
gots. No pupae were recovered from the sand underneath them. 
Out of the 250 fruits kept as checks 186 showed new exit holes and 
contained living fruit fly larvae. Prom the sand under the checka 
460 pupae were recovered from which 340 adults emerged. The 
adults were identified as the species breeding in guavas. 

The tests show that with the species breeding in guavas, the 
sterilization period can also be shortened without reducing its ef- 
fectiveness and that therefore the eight-hour period offers a Ifiurge 
margin of safety. 
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Sterilization of Mangoes Wrapped in Paper 

To determine whether eight hours at 43° C would be sufficient 
to kill the eggs or maggots of the fruit &y in mangoes that have 
been wrapped in paper similar to that used for packing citrus fruits, 
50 fruits were used in each of five experiments, keeping 50 similar 
fruits as checks. None of 250 sterilized fruits showed new exit holes 
or was found to contain living fruit fly maggots. No pupae were 
recovered from the sand under them. Out of 250 check fruits 92 
showed new exit holes and were found to contain fruit fly maggots. 
Prom the sand under them 340 pupae were recovered and 194 adults 
emerged. The adults were identified by the writer as the species 
that breeds in mangoes. 

The results of the experiments show that mangoes can be success- 
fully sterilized after having been wrai)ped in paper. 

Sterilization of Mangoes Packed in Crates 

To determine wliether 8 hours at 43 °C would be sufficient to kill 
the eggs and maggots of the fruit fly in mangoes packed in crates, 
five experiments were conducted. Thirty half-ripe ‘Svhite mango 
fruits were used in each experiment keeping 30 similar fruits for 
checks. Three kinds of crates were used : (1) all sides inch white 
pine wood, (2) bottom and two sides % inch white pine wood other 
two sides and top wire netting and (3) all sides % inch white pine 
wood with an opening 2 inches square covered with wire netting on 
each side except top and bottom. Ten mangoes were placed in ea(jh 
crate and sterilized. The experiment was repeated five times. The 
total number of fruits sterilized was 150. No new emergence holes, 
nor living fruit fly maggots were found in them and no pupae in the 
sand underneath them. Out of 150 check fruits, 93 showed new 
emergence holes or w^re found to contain living fruit fly maggots and 
240 pupae were recovered from the sand under the fruits. Prom the 
pupae 146 adults emerged which were identified by the writer as 
the species that breeds in mangoes. 

These experiments show that mangoes packed in crates similar to 
those used commercially for fruits and vegetables can be sterilized 
to kill eggs or maggots of the fruit fly as readily as if the mangoes 
were placed on trays. 

Sterilization of Mangoes Wrapped and Crated 

To determine whether mangoes wrapped in paper, packed in 
crates and sterilized for 8 hours at 43 °C would have the eggs and 
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ma{?g:ots of tiie fruit fly killed, 5 experiments were conducted which 
were a repetition of the previous one excepting that the fruits before 
crating were wrapped in tissue paper sheets similar to those used 
for citrus. No new emergence holes nor fruit fly maggots were 
found in any of the 150 sterilized fruits and no pupae in the sand 
underneath them, but of 150 fruits kept as checks, 103 showed new 
emergence holes or were found to contain living fruit fly maggots 
and 327 pupae were recovered from the sand underneath them. 

These exj)eriraents show that mangoes wrapped in paper and 
packed in crates similar to those used for other fruits and vegetables 
could be sterilized successfully. 

Summary 

1. Mango fruits infested with fruit fly maggots have no com- 
mercial value and could not profitably be shipped to the United 
States. 

2. Sterilization at a temperature of 43®C for eight hours in a 
circulating atmosphere saturated with moisture kills the eggs, mag- 
gots and pupae of the fruit flies that infest mangoes and guavas 
in Puerto Pico without unfavorably affecting the flavor, appearance 
or keeping qualities of the fruit if it is afterwards placed in re- 
frigeration. 

3. Sterilization does not render marketable mangoes which have 
already been injured by fruit fly maggots. Such fruit shows the 
injury and the dead maggots on being cut open, and decays rapidly. 

4. Sterilized mangoes from Puerto Rico could safely be allowed 
into the United States under permit because (1st) only varieties 
that are not infested would be shipped and (2nd) the fruits would in 
addition have been submitted to a treatment which renders them 
free from the pest if they contained it. 

5. The varieties that could be sterilized are the Mayagiiez mango, 
the Giron, the Colombo kidney and some of the better ones from 
Vieques. 

6. Since the period of sterilization of eight hours can be reduced 
to four hours without rendering the treatment less effective in de- 
stroying the insect, the margin of safety is very large. 

7. Mangoes can be rendered free from fruit fly infestation by 
sterilization for 8 hours at 43 °C piled on trays, crated or wrapped 
in paper and crated. 
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THE FIRST RECORDS OF THE MOSAIC DISEASE OF 
SUGAR-CANE IN PUERTO RICO 

By Geoeqe N. Woloott, Entomologist. 

The purpose of the present note is to place on record the first 
observations on the occurrence of mosaic disease of sugar-cane in 
Puerto Rico, and to supplement the statement of Mr. J. A. Stevenson, 
Plant Pathologist of the Insular Experiment Station at the time of 
its discovery here, as to its early distribution. In his final, and 
presumably definitive, paper on ‘‘The Mottling or Yellow Stripe 
Disease of Sugar-Cane^’ (Jour. Dept Agr. P. R., Vol. 3, No. 3, eluly, 
1919), he writes: 

‘'At the end of the first season’s studies as noted in the 1915-16 report, it 
had attacked the cane in the region bordered by Aguadilla to the west and a 
line from Utuado to Areeibo along the valley of the Arccibo River on the east. 
Lack of time did not permit the working out of more exact boundaries, par- 
ticularly along the south and west.” 

During the grinding seasons of 1914-15 and 1915-16, the writer 
was devoting most of his time to making studios on the status of 
insects of sugar-cane in Puerto Rico, giving special attention to in- 
festations of Diairaea sacckarali^ F., in mature stalks as observed 
Avheri tliey were being harvested. Counts of infestations by the 
moth-borer in units of a hundred stalks were made, either in fields 
where the cane was being cut or at loading stations near-by, in all 
sections of the Island. On the status card, not only were spaces 
available for recording observations on what presumably would be 
all pertinent factors affecting the abundance or scarcity of the moth- 
borer, and on the number noted of the other principal insects at- 
tacking stalks, but also “Phys. Dead-heart”, “Root Disease” and 
“Other Injury”. The only purpose of the entomologist in making 
observations on diseases was as they might affect the insects, and 
whenever diseased material was sufficiently abundant or interesting 
to justify bringing it back to Rio Piedras, it was naturally turned 
over to the Plant Pathologist for determination. 

On March 26, 1915, at Afiasco, Tablon Pablo, concerning the field 
southwest of the long railroad bridge, (Status No. 148), containing 
mixed Rayada cane in first ratoon, the following was written: 
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‘‘Tho cane appeared to be dried up: small and shrunken between the joints. 
The lower part of the field was overflowed by the river and the cane was covered 
with silt. It appeared to bo the worst cane.*^ 

On tile sairx* day, eaiie at the loading station at Anasco, coining 
from Colon ia Paeha in the hills, was noted to be “suffering from a 
stem disease; like a leaf spot.’’ Material was brought in to Mr. 
Stevenson, who examined it carefully at the time and stated that the 
lesions bore no traces of fungi or bactria, and that he had no idea 
of what might be the cause of the disease and would not even venture 
to make a tentative guess, without seeing young material, in an 
earlier stage of the disease. Travel was not so simple at that time, 
and as the entomologist had made a sufficient number of insect status 
examinations at that point for his purposes, the locality was not 
again revisited for obtaining the required material. Yet the written 
description of the cane, and his remembrance of the appearance of 
the lesions indicate that, without a doubt, it was severely cankered 
with mosaic disease, and definitely establishes a record for Anasco 
at least a year previous to any given by Stevenson, besides indicat- 
ing by the condition of the cane that the disease must have been 
present here for at least two years previously, and possibly several 
more. 

The disease was also present considerably to the south of Anasco, 
for when accompanied by Mr. R. H. Van Zwalumenburg on April 
6, 1915, the status No. 154 at Colonia Carlo Bravo, between hills and 
the railroad by the road crossing to Mayagiiez, bears the notation: 
“Leaf -spot stem disease.” 

The following year in April, 1916, status observations at Quebra- 
dillas, Camuy and Aguadilla record: 

**The drying-out disease abundant — elongate lesions between the joints.'^ 
little of the drying-out disease.’^ (three records) 

Drying-out disease abundant. '' 

'*It was cane in a field near to this that suffered so severely from drying-up 
disease that two Centrals refused it. The buyer said he thought it was due to 
lack of air drainage. Rainfall had been ample.'' (Camuy.) 

These records only confirm Stevenson’s statements as to where he 
first found the disease. Other records made by the entomologist in 
this year, however, greatly extend the known range of the disease. 
Status Nos. 166-7-8, all at Filial Amor, record: 

''Drying-out disease abundant — bad." (at Colonia Rosario.) 

"Drying-out disease abundant." (at Colonia Francisco Romfin.) 

"More of drying-out disease." (at Colonia Emisa.) 
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Filial Amor is the railroad junction northwest of San German, 
thus these records for 1916 indicate that even this early the disease 
must have existed far south of the area mapped by Stevenson, and 
that the original focus of infection may not have been in the hills back 
of Camuy, but possibly much farther south. 
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BeproducUon of Stevenson’s Map, Showing Supposed Early Distribution and Known I*ater Spread of Mosaic 
Disease of Sugar-Cane in Puerto Bico. (After Stevenson). 


SOOT DISEASES OF SUGAR CANE IN PUERTO RICO 

PAET I.— NOEMAI. STBUOTUBE OP BOOTS 

By Melville T. Cook, Flant Pathologist, 

Agricultural Experiment Station, Bio Piedras, Puerto Bico. 

Before starting the studies on the diseases of roots of sugar cane, 
it appears to be desirable to give a brief review of our knowledge 
of normal healthy roots. This has been done in other publications 
and there is nothing new in this brief discussion but it appears desir- 
able in order to make comparisons. When a cutting is planted, it 
produces two kinds o roots. Very small roots develop just above the 
node which are known by several names, such as primary, adventi- 
tious, etc. Much larger roots are formed at the bases of the buds 
soon after the shoots start to elongate. They are known as secondary 
or true roots, etc. 

The primary or adventitious roots usually die early but under 
some conditions presist and form dense mossy like growths. A very 
large percentage of the large or true roots die early but many of 
them grow to twelve inchs or more in length. Some few of them 
attain a much greater length, sometimes as much as six feet. They 
branch to some extent by the formation ol‘ small lateral roots. The 
number of these small lateral roots is extremely variable. We do not 
know all the factors that may influence the number of small lateral 
roots but injuries by insect larvae, fungi and other agencies at or 
near the apex are important. The writer is inclined to believe that 
the environmental factors, such as character of the soil, water supply, 
etc., are extremely important. When a root attains a length of about 
six or eight inches the cortex usually dies except for three or four 
indies at the tip. Many people in digging the roots of sugar cane 
believe these roots are dead, but an examination of the axis cylinder 
will show that they are alive. The absorption is restricted entirely 
to the small amount of living cortex near the tip. The dead cortex 
usually contains many fungi and bacteria, usually saprophytic forms. 

The structure of the large roots is practically the same as for the 
roots of most plants. An axis cylinder, a cortex, an epidermis and 
a root cap. All of which are shown in longitudinal section (figure 
1 ). The tracheary tubes begin to form early and just back of the 
root tip (figure 1). They originate from several single rows of 
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cells in the axis cylinder and are arranged so that they form a circle 
in cross section (figures 1, 2 and 12). They are small at first (figure 
7) but increase in size (figures 8 and 9). This relationship to the 
surrounding cells is shown in figures 5 and 10. They are cells of 
the axis cylinder which differentiate, enlarge and exert a pressure on 
the surrounding cells (figures 5 and 10). The density of the proto- 
plasm in these cells is variable (figures 5, 10 and 11). The general 
appearance of these cells is that of great activity until they have 
reached their full growth when the contents undergoes degeneration 
(figure 6). Eventually the cell walls between the cells of a row dis- 
appear and the traeheary tube is complete. 

The demarkation between the axis cylinder and the cortex and 
between the cortex and epidermis appear early and are well defined 
(figures 12, 13 and 14). The axis cylinder may presist for a long 
period, as previously stated in this paper, but in other cases the 
entire root dies very early. 

The root cap is the same as in the roots of most plants. It 
projects beyond the apex of the root. The cells at point of origin 
are well supplied with protoplasm (figure 4) while those most remote 
contain little or no protoplasm (figure 1). The root cap extends up 
the sides of the root tip for a short distance and the demarkation 
between epidermis and cap is very distinct (figures 1, 2, 3 and 14). 

The injuries to the root originate in the active, healthy cortex. 
Fungi and bacteria may be found in the dead cortex of the old roota 
but their presence does not indicate that they are injurious. Most 
of them appear to be saprophytic. Of course some of the organisms 
found in the dead cortex may cause some injury. The healthy cortex 
is attacked by fungi, bacteria, nematodes, the larva of insects and 
possibly other forms of life. The results of the writers studies on 
these forms of life will be published from time to time. 

Studies on Marasmius saccharic which has been referred to sa 
often and from so many different countries as a cause of root diseases, 
have been made by the writer and the results published in the pro- 
ceedings of the Fourth Congress of the International Society of 
Sugar-Cane Technologists held in San Juan, Puerto Eico, March 
1932, under the title of ‘^The Parasitism of Marasmius sacchari 
Wakker’’ and in The Journal of the Departament of Agriculture of 
Puerto Eico, Volume XVI, No. 2, pages 213-226, 1932, under the 
title of **Marasmim sacchari; a Parasite of Sugar Cane’\ The 
latter is the more complete. It should have been included in this 
series on Diseases of Eoots of Sugar Cane. 
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Explanation op Plates 

Figure 1. — Longitudinal section of tip of root showing axis cy- 
linder with one row of cells that are to form a traeheary tube ; cortex, 
epidermis and root cap. 

Figure 2. — Cross section of tip of root showing axis cylinder and 
a circle of large cells that are to for traeheary tubes; cortex, epi- 
dermis and a small amount of the root cap around the margin. 

Figure 3. — Cross section of root tip lower down and a little above 
apex showing axis cylinder, cortex, epidermis and root cap around 
the margin. 

Figure 4. — Cross section through the root cap. 

Figures 5, 10 and 11. — Cross sections of cells that are to form 
traeheary tubes. Note difference in protoplasmic contents. 

Figure 6. — Same in state of disintegration. 

Figures 7, 8 and 9. —Longitudinal section^ of cells that are to 
form traeheary tubes. 

Figure 12. — Cross section of root tip showing cortex, axis cylinder 
and one cell of a future traeheary tube. 

Figure 13. — Cross section of a root tip showing primitive axis 
cylinder and cortex. 

Figure 14. — Cross section of root tip showing parts of cortex, 
epidermis and root cap, 

a.c. — axis cylinder. Cor-eortex. ep epidermis, r.c. root cap. 
tt = traeheary tube. 

The photographs for figures 1 to 4 were made by Dr, Harold 
T. Cook. 



PART n— A NEW PARASITIC FUNGUS IN THE ROOTS OP 
SUGAR CANE 

This fungus was found on the roots of sugar cane growing in 
pots, while the writer was studying another disease. The writer did 
not make a microscopic examination of the roots at the time but 
put a large number in a killing fluid for later study. Therefore, the 
disease was not recognized as new until after the roots had been 
sectioned and stained. Upon the discovery that the fungus was new 
to science, the writer made a search for additional material in order 
to study living material but without success. Therefore, these stud- 
ies are based entirely on material that had been sectioned and stained. 
However, there was a suffleient amount of material for study. 

The material was killed in weak Flemming and most of it was 
stained with Haematoxylon and iron-alum. 

The symptoms of the disease visible to the unaided eye are of 
little or no importance for diagnostic work. They appear as small 
reddish spots which cannot be distinguished from spots due to other 
causes. The fungus is restricted to the younger parts of the roots. 
It is doubtful if it ever attacks a root more than inch back of the 
tip. 

The importance of the disease cannot be determined until a more 
thorough study can be made. The fungus was found in great abun- 
dance in some roots and had completely destroyed the contents of 
many cells. It was found on four varieties, growing in pots and 
well supplied with water. They are Uba, M 28, PE^801, POJ~2878, 
SC~12(4) and BII'-10(12). It was most severe on PKr-801. It has 
not been found in the field. The nature of the disease is such that 
a severe outbreak might prove very destructive, The taxanomic 
relations of the organism are such as to indicate that it will thrive 
best in soil well supplied with water. 

The fungm is found in the epidermal cells and cortex but has 
not been found in the axis-cylinder. It sometimes occurs in masses 
which have been estimated to contain between 150 and 200 cells, but 
it also occurs in single cells throughout the cortex. There is no en- 
largement of the host cells. The fungus appears as a plasmodial 
mass which almost completely occupies the cell (Figs. 1-3). In most 
cases there is a single mass, while in a few others there may be sev- 
eral of these masses. (Figs. 4-6) This mass may be vacuolar or 
densely granular. (Pigs. 1-2). In the young stages the nuclei are 
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not visible, (Figs. 1~2) but they develop in great numbers with 
age (B’igs. 3-4). In the great majority of cases the cell wall is thin 
but always distinct (Figs. 1-2) but in some cases it is very thick 
(Fig. 3). These thick walled cells appear to be resting spores. 

The plasmodium produces a germ tube which punctures the cell 
walls and penetrates one to four cells, possibly more, although four 
was the largest number observed. (Figs. 5-23). The writer never 
observed the germination of more than one plasmodium in a cell. 
There was never more than one tube to a plasmodium and branching 
was observed in one case only (Fig. 13). Most of the germinating 
plasmodia were large but two small ones were also observed (Figs. 
12 and 14 X). Bensaude (2) reported a plug of dense protoplasm 
at the tip of the tube. No such plug was observed in any of the 
writer’s preparations. TJie formation of the tubes and zoospores 
have a superficial resemblance to those of Diplophlyctis intestina as 
described by Karling (4). 

The tubes usually grew more or less in a direct line, but there 
were some exception. In one case the tube grew into the form of a 
letter IJ (Fig. 15). In the great mayority of cases the tube grew in 
the direction of the epidermis. All the exceptions were a consider- 
able distance from the surface. The writer is unable to say whether 
this indicates some type of tropism or not. 

The formation of nuclei and spores was not correlated with the 
formation of the germ tube. Sometimes the germ tube is without 
any evidence of nuclei (Figs. 9, 10, 11, 12, 14 and 16) while in 
others the nuclei are very distinct and numerous (Figs. 7, 8, 13, 15, 
17 and 20) and in still others the spores are formed before the tubes 
have made much progress (Figs. 18 and 19). The tubes penetrated 
the cell walls in all cases observed except one in which it went through 
the wall of its own cell and then between the walls of other cells 
(Fig. 16). A few cases were observed in which the germ tube was 
unable to penetrate the cell wall but pushed it forward (Fig. 20), 

The spores are numerous, more or less spherical and uninuclear 
with very thin but distinct walls. In some cases the germ tube 
passes through the epidermis and the spores are emptied into the 
soil (Figs. 14 and 23) while in other cases they are emptied into 
another host cell. 

The spores that empty into the soil, presumably penetrate the 
epidermal cells of the same or other roots. Bensaude (2) reports a 
discharge of spores directly into the soil. Actual penetration was 
not observed but many cases were observed in which the epidermal 
cells were infected (Figs. 41 to 42). Ciliated stages of the spores 
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were not observed but many preparations showed amoeboid char- 
acters. It is possible tliat a study of fresh material would have shown 
ciliated spores. 

The behavior of the organism in the host was observed in many 
preparations. They were amoeboid and frequently united as shown 
by the number of nuclei (Figs. 30-34 and 41). In some cases they 
tended to liecorne filamentous (figs. 35 and 37) and many of them 
penetrated cell walls (Figs. 38 and 39). They did not grow and 
unite with equal rapidity (Figs. 29-39). Sometimes large plasmodial 
bodies were found in the same cell with spores (Figs. 29-30). 

A careful study of the available material leads the writer to 
believe that many of the sporangial bodies mature their spores with- 
out the formation of a germ tube. The formation of tubes was not 
observed in any of the thick walled sporangia (Fig. 3) although 
a careful search was made of the adjoining sections of many of 
them. Yet these thick- walled sporangial bodies produced an abund- 
ance of spores. 

The thick-walled spores (or sporangia) were apparently resting. 
Roughened, thick-walled spores (or sporangia), such as are described 
and figured by Woronin ( 6 ) and Bensaude ( 2 ) were observed (Fig. 
48 ) but the writer is inclined to believe that this roughness is due 
to plasmolosis and shrinkage. 

The possibility of a second species attracted the attention of 
the writer. A few sporangia were observed in which the spores 
were much smaller than the others (Fig. 21, 22) and many cases were 
observed in which small spores were germinating in the host cells 
(Fig. 36). These small spored sporangia were very few, but the 
germination and behavior of the spores appeared to bo the same as 
in the large spored forms. The large and small spored forms were 
not observed to unite or have any relationship whatever. 

Double infection of the large host cells by the large-spored forms 
was observed in many cases (Figs. 43-46. The writer’s opinion 
is based on the fact that young sporangia and spores in various stages 
of development were observed in many host cells. 

Abnormal sporangia were of frequence occurrence. In these cases 
the sporangia did not develop the spherical body but developed a 
worm-like structure which penetrated the walls of the host cells and 
produced spores in the same manner as the normal, spherical sporan- 
gia (Fig. 24-28). 
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Discussion 

The life history of this organism is practically the same as Olpi- 
diurn, with slight variations, except that the writer has not seen fla- 
gella on the spores. It is possible tliat flagella are present and that 
they can be seen in living material. Therefore, tlie writer will place 
this species tentatively in the genus Olpidium. However, it is very 
evident that the species is new. 

Olpidmm sacchari n. sp. Sporangia usually solitary in cells of 
the host, spherical, multinucleate, germinating by a single tube. 
Zoosjjores numerous, uninucleate, amoeboid, uniting to form plasmo- 
dia; sporangia 2.66 — 3.5|i^ resting spores spherical and thick walled. 
Resting spores sidierical with thick, smooth walls. 

Sporangium saepim in cellulis hospitis solitarium sphericum muU 
timicleofium unico tuho germimmie ; zoosporae numerosae uninucleatas 
amoeboideae in plasmodia conjugantes; sporangia 2.66 — 3.5%m sporae 
immohiliae sphericae parietihus erai^sis. 
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life history and occurrence of Diplophlyctis intestina (Schenk) 
Schreeter in cells of American Characeae. Amer. Journ. Bot. 16 
(3) : 204-214. 1928. 

5. Kusano, S. On the life history and cytology of a new Olpi- 
dium with special reference to the copulation of motile isogametes. 
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Myc. Soc. 4:291-1913.‘ 

6. Woronin, M. Plasmodiophora Brassicae, Urheber der Kohl- 

pflanhernie. Jalirb. Wiss. Botanik. 11 : 548-574. 1878. 

Bxi^lanation op Plates 

Figures 1 to 6. — Plasmodia in host cells. In figure 1 the proto- 
plasm is vaculolate; in 2 it is dense and shows first evidence of 
formation of nuclei; in 3 the nuclei are prominent and the wall 
thick. Figures 1 and 2 will produce germ tubes but figure 3 will 



128 THE JOURNAL OF AGRICULTURE OP THE UNIVEHSITT OP P. R, 

not. Figures 4, 5 and 6 show two or more sporangia in single host 
cells. In figure 6 one sporangium is forming a germ tube. 

Figures 7, 8 and 9 show germ tubes and nuclei in various stagea 
of formation. 

Figures 10 to 14 show sporangia of different sizes and germ tubes. 
Figures 10 and 13 show two undeveloped sporangia; 11 and 14 show 
tips of tubes of sporangia not shown in the sections; the sporangia 
in figures 12 and 14 are very small ; the tube in figure 13 is branched. 
This is unusual. e = epidermal cells. 

Figure 15. — The germ tube is curved. This is unusual. 

Figure 16. — A germ tube passing between the cells instead of 
til rough them. This is unusual. 

Figures 17, 18 and 19. — Zoospores in various stages of formation. 

Figure 20. — A germ tube has pushed the wall of the host cell 
forward instead of penetrating it. This is unusual. 

Figures 21 and 22. — The zoospores are very small. Note the 
size as compared with 19. — e = epidermal cells. 

Figure 23. — An unusually long tube, e = equals epidermal cells. 

Figures 24 to 28. — ^Abnormal sporangia. 

Figure 29. — A host cell containing a large number of zoospores 
that have not been injected into the soil. Also one large sporangium. 

Figures 30 to 34. — Host cells in which the zoospores are uniting 
to form sporangia. 

Figures 35 to 39. — Host cells in which the sporangia are amoeboid. 
In figures 38 and 39 the sporangia have penetrated the walls of the 
host cells. 

Figure 40. — Two large sporangia in adjacent cells have united 
and are forming a germ tube. 

Figures 41, 42 and 47. — ^Plasmodia in epidermal cells of the host. 
e = equals epidermal cells. Apparently the zoospores penetrated 
from the soil. 

Figures 43 to 46. — Cells of the host in which there are sporangia 
of different ages, probably due to infections at different times. 

Figure 48. — ^An irregular sbapped sporangium probably due to 
plasmolysis. 



















FIRST SUPPLEMENT 

TO 

PARTIAL BIBLIOGRAPHY OF VIRUS DISEASES OF PLANTS * 

By Jos£ I. Otero, Librarian, and Melville T. Oook, Plant Pathologist, 
Agricultural Experiment Station, Bio Piedras, Puerto Rico. 


Introduction 

This first supplement of ‘^Partial Bibliography of Virus Diseases 
of Plants^’ is presented to the students of virus diseases of plants, 
hoping that it will make the original more useful. 

After the publication of the above-mentioned work, we have been 
favored by a great number of investigators on virus with advices, 
corrections and contribution of papers for wliich we very sincerely 
thank all of them. We appreciate the many encouraging letters that 
we have received from many students interested in virus disease in- 
vestigations. 

It is materially impossible to locate and collect all the literature 
with our limited library facilities. There may be errors in this sup- 
plement as well as in the original; therefore, we will appreciate the 
cooperation of workers who may be interested in succeeding sup- 
plements. Please call our attention to errors, omissions, etc., and 
send us new papers for citation. 

Address correspondence to the Junior author. 

This supplement contains: 

1. First Supplement to Partial bibliography of virus diseases 

of plants. 

2. Index to this Supplement. 

3. 1st Appendix, — Index to Partial bibliography of virus dis- 

eases of plants. 

4. 2nd Appendix. — Authors^ Index of Partial bibliography* 

of virus diseases of plants. 

5. 3r(i Appendix. — Errata to Partial bibliography of virus 

diseases of plants. 

♦ Journ. Agric. XJniv. Puerto Eico 18(1-2) : 1-410, 1984. 
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Afzali Husain M. 

A note on a growth abnormality of Punjab — American cottons. 
Indian Journ. Agric. Sci. 3(5): 933, 1933. 

Report on a disorder of cotton which was first noticed in 1930 in 
the Canal Colonics of the Punjab and which reappeared with great 
severity in 1932. The varieties affected are American. The author 
states that the disease has great similarity to stenosis'^ reported 
by O. F. Cook from Haitian cotton. He attributes the disease to a 
virus and gives description. 

Ainsworth, G. C. 

Virus disease investigations. Expt. & Res. Stat. Nursery & 
Mark. Gard. Indus. Devel. Soc. Cheshunt. Ann. Rpt. 18 : 39- 
45, 1933. 

Berkeley, G[raven] H[ugh] & Caldwell, John 

A comparison of Englisli and Canadian tomato virus diseases. 
Ann. Appl. Biol. 21(4) : 566-580. 1934. 

After a comjDarative study of Canadian and English tomato diseases 
it was found that the commoner tomato virus diseases occur in both 
countries. Tomato streak caused by the same single virus occurs in 
both countries, but streak due to a mixed virus infection appears to 
be more common in Canada. Several virus diseases with their causal 
viruses are described. 


A comparison of certain English and Canadian potato viruses 
found infecting tomatoes. Ann. Appl. Biol. 21(4): 581- 
587, 1934. 

The author compared potato viruses isolated from Canadian tomato 
material. The different viruses which corresponded to the mild and 
virulent forms of the latent or healthy potato virus wore all con- 
sidered to be strains of potato virus which differed primarily in vir- 
ulence. It was found that immunity against a virulent strain of the 
virus was conferred on tomato plants by inoculation with a mild strain. 


Virus disease investigations. Cheshunt Exper. & Eos. Stat. 
Herf. 19 Ann. Rpt 1933:54r-64, 1934. 

This rather extensive report includes interesting data on several virus 
diseases of economic importance as well as on uncultivated host plants. 


Mosaic disease of the cucumber. Ann. Appl. Biol. 22(1): 
55-67. 1935. 

Cucumber virus No. 1 is closely allied with Johnson’s cucumber 
virus No. 1. It is mottle yellow. No. 3 is a green mottle mosaic* 
No. 4 is associated with No. 3. The author describes these viruses 
and the symptoms produced by them. 
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Allen, H. F. 

Causes and effect of dahlia mosaic. Midwest Dahlia News 
2(3): 6-8, 1934. 

Altson, R[alph] A[bbey] 

Report on a suspected outbi’eak of infectious mosaic disease 
among certain canes in the Colony. I & II, Journ. Bd. 
Agric. British Guiana. 18(3) : 216-225, 1925. 

The author reports in Part I an infection of mosaic (infectious 
chlorosis) in a plantation of sugar cane of the variety BH“-10(12) 
brought from Barbados 1920 which, as preventing measure, he recom- 
mended to be eradicated. The infection was as high as 80 per cent 
prior to its eradication. In one instance the infection was observed 
on Ba. 6032. The author states that in no instance has there been 
any indication of spread to neighboring varieties of canes or to weed 
grasses. He gives a brief general account ,a8 to the nature of the 
disease and recommendations to prevent its spread. In Part II he 
reports that the above disease is not infectious and that it is not 
mosaic, giving his evidence and conclusions. 


The spread of cane mosaic in the West Indies. Int. Sugar 
Journ. 27(318) : 293, 1925. 

Review of a visit by the author to Jamaica, Costa Rica and Tri- 
nidad. Mosaic of sugar cane is the most serious problem. In some 
cases 100 per cent of the canes are infected. He gives yield and 
cost data. He reports also that up to this date sugar-cane mosaic 
disease has not appeared in British Guiana. 

Ando, H. 

(On dwarf disease of rice plant.) Journ. Jap. Agr. Soc. No. 
347:1-3, 1910. 

Anonymous. 

(Dwarfed rice plant, its causes and control measures). Ja- 
panese Dept. Education. Official Gazette No. 2192 : 231. 
1890. 


(Results of Agricultural Experiments). Nara Agric. Expt. 
Sta. Ann. Rpt. 3 : 51-61, 1897. 

Experiments with dwarf disease of rice plant. 


(Experiments with dwarf disease of rice plant. Results of 
Agricultural Expriments). Hyogo Agric. Expt. Sta. Rpt. 
1:68-82, 1895; Rpt. 3:16-18, 1896; Rpt. 6:21-22, 1897; 
Rpt. 7:139-141, 1898; Rpt. 9:121-123, 1899. 
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(Experinieftts with dwarf disease of rice plant). Hiroshima 
Agrie. Expt. Sta. Bull. 7:21-39, 1903. 


(Experiments with the leafliopper in Results of Experiments 
with insect pests.) Shiga Agri. Expt. Sta. Reports 1:111- 
169, 1899; 2:1-26, 1900; 3:25-55, 1901; 4:19-65, 1902; 
5:1-37, & (1)— (36), 1904; 6:1-43, 1906; 7 & 8:1-43 & 
(1)— (50), 1908. 


(Experiments with dwarf disease. Results of Agricultural 
Experiments). Okayama Agric. Expt. Sta. Rpt. 3:62-70, 
1902; 5:57-64, 1903; 7:51-53, 1904; 11:131-138, 1906; 
13:169-171, 1907; 15:109-111, 1908; 19:69, 1909. 


(On dwarf disease of rice plant). Kyoto Agric. Expt. Sta. 
Sp. Bull. 11, 12 I)., 1910. (Rice of the Prefecture of Oka- 
yama Prefecture. 300 p., 1910. 

Biec disease on p. 189-193. 


(Experiments with dwarf disease of rice plant.) Shiga Agric. 
Expt. Sta. Spec. Bull. p. 56-65, 1906. No. 2: 35-51, 1910. 


(Dwarf disease of rice plant). Miyazaki Agric. Expt. Sta. 
Sp. Bull. 5, 26 p., 1915. 


Miyazaki Agric. Expt. Sta. Ann. Rpts. 1913 : 32, 1914 ; 1914 : 
29-30, 1915. 


Shiga Agricultural Experiment Station. Ann. Rpts. 1907 : 55- 
59; 1908; 1908:52-56, 1909; 1909:52-54, 1910; 1910:54- 
56, 1911; 1911:58-60, 1912; 1912:75-78, 1913; 1913:128- 
130, 1914; 1914:29-30, 1915; 1915:167-168, 1916. 

Notes on dwarf disease of rice plant. 


Kagoshima Agric. Expt. Sta. Ann. Rpts. 1912 : 46, 1913 ; 1913 : 
48, 1914; 1914:39-43, 1915; 1915:94, 1916. 


Nagano Agric. Expt. Sta. Ann. Rpt. 1916 : 130-134, 1916. 
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‘‘Matizado’^ da canna en Porto Rico (Sugar-cane mosaic in 
Porto Rico). Biol. Min. Agric. Ind. Com. Brasil 8(11): 91, 
1919. 


YamanasM Agric. Expt. Sta. Ann. Rpts. 1916:88-91, 1917; 
1917:87-89, 146-147, 1918; 1918:48, 69, 1919; 1919:39, 
1920. 


The degeneration of the potato. Gard. Chron. 76:1978, 1924. 

Popular. 


(Imperial Agric. Expt. Sta. Ann. Rpts. ^.906: 53-54; 1909:59; 
1912:29, 1914; 19ia-1915 : 40-41, 1917; 1916:28; 1918; 
1922:68-70, 1924; 1923:33, 1925). 


Historico do mosaieo da canna. (History of cane mosaic). 
Bol. Agric, Bahia, Brasil 1926(4-9) : 25, 1926. 


0 mosaieo da canna de assiicar (Sugar-cane mosaic). Circ. 
Inst. Biol. Def. Brasil, 1926. 


Bureau of Sugar Exiieriment Station. Fiji Disease. Queens- 
land Agric. Journ. 26(4) : 280-281, 1926. 


0 mosaieo da canna (Cane mosaic). Bol. Agric. Zoot. Vet., 
Minas Geraes, Brasil, 1(6): 121, 1928. 


(A survey on the distribution of plant diseases and insect pests.) 
Japanese Dept. Agric. & For. Bur. Agric. 2 , 341 p., 1929. 

Notes on dwarf disease of rice on page 16-19. 


Department of Botany and Plant Pathology. Oregon Agric. 
Expt. Sta. Director's Bienn. Rpt. 1926-28:97-101, 1930. 
This report includes notes on several virus diseases. 


0 mosaieo da canna (Sugar-cane mosaic). 0 Campo, Brasil 
1(1): 135, 1930. 
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0 niosaico da caiina (Sugar-cane mosaic). Mem. Inst. Oswaldo 
Cm/, Brasil, 1930. 


0 mosaico nos cannavieaes de Pernambuco (Mosaic in the fields 
of Pernambuco). Rural Brasil 3(12): 417, 1930. 


0 mosaico da canna de assucar (Sugar-cane mosaic). Fazenda 
Fluminense, Brasil 1(6): 18, 1930. 


Mosaic and allied diseases of the potato. Ministr. Agric. & 
Pish. London Adv. Leaflet. 139, 4 p., 1932. 


Insect transmission of spike-disease. Nature 132 : 592-593, 1933. 


Contribution a la connaissance de la maladie de Penroulement 
des feuilles de la pomme de terre. (Contribution to the 
knowldge of the leaf roll disease of potato). Progr. Agric. 
& Vitie. (Montpellier) 100:507-509, 1933. 


Results from imported canes. South African Sugar Joum. 

17(11) : 573-575, 577, 1933 

A practice against recognized scientific procedure has been intro- 
duced on a private farm in South Africa. Com was planted between 
sugar-cane rows, and it was found that streak infection was reduced. 
It is claimed that the vector of streak CicaduUna mbila prefers to 
feed on corn rather than on sugar cane. 


Spotted wilt of tomatoes. Gard. Chron. 93 : 327, 1933. 


Forty-six Annual Report of the Kentucky Agricultural Ex- 
periment Station for the year 1933. Part I, 69 p., 1934. 

This report contains the description of an experiment on tobacco 
mosaic (green and yellow) transmission by trash left in the soil. 


Mayagiiez 28. Puerto Rico Agric. Expt. Sta. Ann. Rept. 1933 : 
7^10, 1934. 

This variety proved to be highly resistant to mosaic. In a survey 
of several fields, very seldom more than 3 or 4 per cent infection was 
found on Mayaguez 28 in plots adjoining heavily infested fields. 
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Legislative and administrative measures. Madagascar and 
Dependencies. Internt. Bull. Plant Proct. 8(3): 56, 1934. 

Comoso Islands and Madagascar, have been declared infected by 
sugar-cane mosaic and importation of canes from them prohibited. 


Experiment Station notes. South African Sugar Journ. 18(1) : 
11-13, 1934. 

Brief notes describing the disease and a warning to farmers in 
varietal susceptibility. 


Tobacco growers. Important notice. The ‘‘Kromnek’' disease 
of tobacco. Rhodesia Agric. Journ. 21(1): 9-10, 1934. 

Brief notes describing the disease and^a warning to farmers in 
order to prevent an epidemic. 

Archibald, E. S. 

Report of the acting Dominion botanist. Dom. Expt. Farm. 
Ann. Rpt. 1920:58-64, 1921. 

Notes on bean mosaic on page 62. 

Artschwager, Ernst P[riedrich] 

Anatomy of the potato plant, with special reference to the on- 
togeny of the vascular system. Journ. Agric. Res. 14(6) ; 
221-252, 1918. 

The aim of this stiid}'^ was to make more accurate the knowledge 
regarding the normal structure of the potato plant. The present work 
was undertaken in order to make possible a more rapid progress in 
the study of several important potato diseases such as leaf roll. 

Ashby, S[ydney] F[rancis] 

Transmission of two diseases caused by infective viruses. Trop. 
Agric. (Trinidad) 3: (5)98, 1926. 

In this paper the author makes a brief review of the work done on 
bunchy top of banana occurring in Australia and curl or rosette of 
peanuts in Tanganyika Territory. 

Atanasoff, D[imitr] 

(A new virus disease). Yearbook Univ. Sofia, Pac. Agric. 
11 : 49-70, 1932. 


(Bitter pit of pome fruits is a virus disease). I Contribution. 
Univ. Sofia. Yearbook. Pac. Agric. 13:1-8, 1934. 
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The author states that an extensive survey of apple orchards and 
nurseries made during the summer of 1933 showed that bitter pit 
of apple, pear and quince is a widely spread malady in Bulgaria. 
Based on observations and graft experiments the author believes him- 
self justified in concluding that bitter pit of pome fruits is caused 
by a virus or a group of viruses. 


Old and new vims diseases of trees and shrubs. Phytopath. 
Zeitschr. 8:197-223, 1935. 


Virus disease of citrus. Yearbook Univ. Sofia. Pac. Agri. 1934- 
35, 13:1-42. 1935. 

This paper is a discussion of an infectious chlorosis which the 

author believes to be the same as “mal secco’^ and blight, or wither* 

tip (not same as Glocosporium limitticolum) ^ crinkly leaf, spot mosaic, 
zonato chlorosis, or ring blotch. The author believes all these dis- 
eases to be due to viruses. He also suspects that Eeichert’s little 

leaf, some of ShamePs bud selections, leprosis, corticosis, brown 
spot, peteca, endoxerosis and membranosis may bo due to viruses. 


Mosaic disease of drupaceous fruit trees. Yearbook Univ. Soiia, 
Fac. Agric., 1934-35, 13:9-42, 1935. 

This paper is a discussion of chlorosis, variegations, mosaics and 
similar symptoms on these fruits which have been reported from va- 
rious parts of the world but rarely attributed to viruses. The author 
reports cross-inoculation experiments and says: *‘The mosaic disease 
of the various stone fruits is intertransmissible and can easily be 
communicated from diseased to healthy trees by budding. Under nat- 
ural conditions it is spread by the plum aphid (Anuraphis padi) 

Austin, M. D., & Martin, H. 

The incorporation of contact insecticides with protective fun- 
gicides. Potato field trials 1930-1932. J. S. E. Agric. Coll. 
Wye. No. 32, p. 49-58, 1922. 

Rtjport of trials in which nicotine or pyrothrum was incorporated 
in the blight spray with the purpose of checking aphids on potatoes. 
The aphids are usually carriers of virus diseases. The results were 
successful. 

Badami, V. K., & Venkata Bao, M. G. 

A preliminary report on the varieties of Smtalum alhum in 
Mysore. Mysore Sandal Spike Investigations Committee. 
Bull. 1, 1930. 
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Bailey^ M. A. 

Leaf curl disease of cotton in the Sudan. Empire Cotton Grow- 
ing Rev. 11(4) : 280-288, 1934. 

Data in regard to spread and varietal resistance of leaf curl dis- 
ease of cotton. 

Baker, B. E. D. 

Maize stripe disease. Trop. Agric. (Trinidad). 10(8): 221, 
1933. 

Record of a disease of sorglium which resembles that on corn. Tt 
was exi)crimen tally transmitted by the leaf hopper Feregrinus maySAs 
from maize to sorghum with the production of symptoms resembling 
those on sorghum in the field. It was concluded that the two diseases 
are identical. 


Stripe disease of maize. Trop. Agri. " (Trinidad). 10(12): 
352, 1933. 

A brief record of experiments which demonstrated that this disease 
is due to a virus and that it is not a stigmonose disease. 

Ball, E[lmer] D[arwin] 

The leafhopper of the sugar beet and their relation to the 
‘^iurly top^' condition. U. S. Dept. Agri. Bur. Bnt. Bull. 
66:33-52, 1909. 

Baribeau, [Charles Henri] Bernard 

A disease of the potato. Spindling tuber. Quebec Soc. Proct. 
Plants. 23d & 24th, Ann. Kept. 1930-32:199-200, 1932. 

Popular. 

Barton-Wright, E[ustace], & McBain, Alan 

Possible chemical nature of tobacco mosaic virus. Nature 132 
(3348) : 1003-1004, 1933. (Trop. Agric. (Trinidad) 11 ( 4 ): 
101-102, 1934.) 

Annotated in the bibliography page 41. 

, Cockerham, G., & McBain, Alan 

Kept. Director of Res. Scottish Soc. Res. in Plant Breeding 
Ann. Gen. Meeting 26th July, p. 15-17, 1934. 

Report of the results obtained so far in regard to this type of work 
done by the authors. 

Baud^s, E[duard] 

Fytopatologicke pozn4mky VIII (Zarok 1932). Ph 3 ^opatho- 
logical notes VIII (for 1932). Ochrana Eostlin 13 ( 3 - 4 ): 
90-102, 1933. 
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These notes are mainly on vims diseases of several plants, among 
which be mentions a case of potato mosaic on tomato as a record 
in south Moravia; he also reports the occurrence of mosaic on rod 
clover and dahlias. This prevalence of mosaics is attributed in part 
to drought conditions and lack of proper fertilization. 

Bawden, F. C. 

Studies on a virus causing foliar necrosis of the potato. Proc. 
Eoy. Soc. London. B. 116(799) : 375-395, 1934. 

The author describes a virus which he designates as It i» 

the cause of a ''foliar necrosis’* and in some varieties a "top ne- 
crosis”. However, "top necrosis” may be due to other viruses. The 
virus also attacks white burley tobacco, tomato, Nicotiana glutinotct, 
and Batura stramonium. He failed to secure successful transmission 
by insects. 

Beauverie, J[ean Jules] 

Action du parasite sur la resistance du chondriome-plastidome 
sa fragilisation et Talteration de a structure cellulaire. Proc. 
Int. Cong. Plant Sci. Ithaca 1926. 2:1299-1311, 1929. 

A study of cell contents. Does not discuss virus diseases but is of 
interest to students of the subject. 

Beale, Helen Purdy see Purdy Beale, Helen 

Bechhold, H., & Erbe, F. 

Die Biologie der Kartoffel XVI. Mitteilung. Studie uber die 
Kolloidstruktur der Kartoffelknolle. (The biology of the 
potato. XVI. Studies on the colloid structure of the po- 
tato tuber). IJnterschiede zwischen Vital-und Abbauknollen. 
Arb. Biol. Reichsanst. Land u. Porstw. Berlin 20 : 111- 
139. 1932. 

& Schlesinger, M. 

Grosse von Virus der Mosaikkrankheit der Tabakpflanze. (The 
size of the virus of the mosaic disease of the tobacco plant). 
Phytopath. Zeitschr. 6(6) : 627-631, 1933. 

After detailed and prolonged experiments the authors reach the 
conclusion that the size of particles of tobacco mosaic are about 
50 in diameter. They compared it with several animal viruses* 


Enzyme oder Lebewesen? (Enzyme or living entity?.) Kol- 
loid Ztschr. 66(3) : 329-340, 67(1) ; 66-79, 1934. 

The author discusses the enzymatic conception of the viruses. Ho 
is against it and in favor of the "living entity" theory. 
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Beckwith, C[harles] S[teward] 

False blossom. Amer. Cranberry Grow. Assoc. Proc. Ann. 
Meet. 66:25-27, 1935. 

Bell, A[rthur] F[rank] 

Report of the Division of Entomology and Pathology. Part of 
34th Ann. Rpt. of the Bureau of Sugar Experiment Stations 
(Queensland, Australia) pp. 51-72, 1934. 

A part of this report is devoted to diseases of sugar cane including 
tests to determine tlie effect of chlorotic streak on yields and a progress 
report on the dwarf disease and the Fiji disease. 

Bennett, C[arlyle] W[ilson] 

Plant-tissue relation of the sugar-beet curly-top virus. Journ. 
Res. Agric. 48(8) : 665-701, 1934. 

This rather extensive study gives the author ^s observations in ex- 
perimental work. 

Properties of the sugar-beet curly-top virus. Phytopathology 
(title) 24:(10):1135, 1934. 

Berkley, 6[arven] H[ugh] 

Recent advances in the study of tomato streak and mosaic. 
Canadian Hort. 58 : 58-59, *1935. 

Occurrence of ‘‘spotted wilt’’ of tomato in Ontario. Scient. 
Agric. 15(6) : 387-392, 1935. 

Account of this disease reported to have occurred in 1931 and studied 
in 1934. Symptoms are described and control measures suggested. 

Bewley, W[illiam] F[leming] & Corbett, W. 

Mosaic disease of the tomato. Expt. & Res. Sta. Nursery & 
Market Gard. Indust. Devel. Soc. Turner’s Hill, Cheshunt, 
Hort. Ann. Rpt. 16 : 56-62, 1930. 

In this report the authors describe the disease and its behaviour. 
Also the cultural practices by which the growing tip is removed in- 
ducing secondary infections. Two types of the disease are common — 
ordinary and aucuba mosaic. The last mentioned was transmitted to 
tobacco which shows symptoms very similar to those of Boli tobacco 
affected by the one known as Rotterdam B. disease. 


Tomatoes : cultivation, diseases, and pests. Min. Agric. & Fish, 
Bull. 77 , 71 p., 1934. 

Virus diseases of tomatoes are discussed in this bulletin. 
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Birkeland, Jorgen M. 

Photodynamic action of methylene blue on plant viruses. Sci- 
ence n.s. 80(2077) : 357-358, 1934. 

Brief article in which the author reviews the work done on the 
subject in regard to animal viruses. Reports very briefly on an ex- 
periment with plant viruses of different types. In conclusion he 
states that from these experiments it would seem that in general, 
plant viruses are more resistant to the photodynamic action of dyes 
than are animal viruses or bacteriophages. 

Bitancourt, A[gegislan] 

0 mosaico e ‘‘streak disease” (Mosaic and streak disease). 
Characas o Quintaes (Brasil) 34(5)453, 1926. 


Protozoarios do mosaico (Protozoa of mosaic). Rev. Agric. 
Piracieaba, Brasil 3(1); 37, 1928. 

A criticism of the protozoan theory of sugar-cane mosaic as given 
by Avenia-Bacca. 

& Grille, H. V. S. 

A chlorose zonada uma nova doenca dos citrus. (A zonal 
chlorosis, a new citrus disease.) Arch. Inst. Biol. Sao Paulo 
6:245-250, 1934. 

Black, L. M. 

The potato yellow dwarf disease. Amer. Potato Journ. 11(6) : 
148-152, 1934. 

Potato yellow dwarf is transmissible by stem grafting. The clover 
leaf-hopper, Agallia sanguinolenta Prov. is the only vector known. 
The incubation period in the plant is variable; whether transmission 
was by grafting or by insect inoculation the incubation averaged 
40 days. The virus overwinters in two or more ways: (1) in the 
potato tuber and (2) in the clover leaf hopper or in some host other 
than the potato. 

A mosaic on cabbage in Wisconsin. Phytopathology (Abstract) 
26(1): 6, 1935. 

Blattny, C[tibor Eugen Marie Karel] 

Jde u mosaiky Revy Vinne o jediny virus? (Is only one virus 
involved in vine mosaic?) Ochrana Rostlin 13(3-4): 104- 
115, 1933. 

Report of three year grafting experiments to study the nature of 
vine mosaic in Czechoslovakia. The results are given in tabular form, 
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they lead the author to believe that there are two different viruses 
in the mosaic of the vine occurring in his country. 

The experiments indicate that this virus disease is distinct from 
‘ *• roncet ^ ^ 


Ycrtikaliii rozsireni virovych cliorob. (Vertical spread of virus 
diseases). Oelirana liostlin 13(3-4) : 145, 1933. 

The author in a short note reports the spread of virus diseases Tip 
to an altitude of about 1,550 meters above sea level. Among those 
mentioned are potatoes, Uriica dioica and Berheris vulgaris. 


Virove elioroby Pelargonii (Virus disease of Pelargonium). 
Oelirana liostlin 13(3- 4) : 145, 1933. 

A short note roi)orting at least two virus diseases of pelargoniums 
ill addition to leaf curl, existing in Czechoslovakia. Description of 
tlie diseases is given. 


Mosaika na Celeru {Apmni graveolem). (Mosaic of celery. 
{Apiimn graveolem.) Ochrana liostlin 13(3-4) : 145-146, 
1933. 

Brief note reporting for the first time celery mosaic in Czechoslo- 
viikia. The outbreak appeared to be correlated with the prevalence 
on the crop of the insect Chlorita favescens. Celeriac planted in close 
proximity to diseased celery plants did not contract the disease. 

Bodine, E. W. 

Occurrence of peacli mosaic in Colorado. Plant Disease Re- 
porter 18(10) : 123, 1934. 

A severe outbreak of peach mosaic, first recorded from Texas, is 
reported from Mesa County, Colorado, where some of the orchards 
contain up to 100 per cent infected trees. Eradication work is in 
progress. 

Bohme, R. W. 

Das Vorkommen von Virosen auf dem Dahlemer Versuchs- 
*felde. (The occurrence of viruses on the Dahlem experimental 
field). Arb. Biol. Reichsanst. fiir Land-und Forstwirtsch ; 
21(1) :l-58, 1934. 

Continuation of previous experimental work. In this^ paper the 
author gives a very comprehensive account of his observations on the 
nature of the virus diseases of potatoes. 

Bokura, U. 

(Dwarf disase of rice plant). Journ. Japanese Agric. Soc. 
693 : 56 - 59 , 1930 . 
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Bolley, H. L. 

Methods of detecting mosaic being studied in North Dakota. 
Potato News Bull. 1(10) : 220-221, 1930. 

Poiiular. 

Boning-Seubert, E. 

Die Mosaikkrankheit dor Gurken. (The mosaic disease of 
cucumber) . Prakt. Blatter fiir Pflanzenbau & Pflanzenschutz 
11(9-10) : 291-321, 1933-34. 

A popular account based on American investigations and literature. 

Booberg, K. G. 

Over het gebruik van gelestrepenziek plant material. (On the 
use of yollow stripje-diseased planting materia). Arch, voor 
Suikerind. Nederl. — Indie, Deel I. 42(10)) : 319-331, 1934. 

This article is a study of statistical data on the transmission of 
sugar-cane mosaic disease, well tabulated and discussed. The author 
makes distinction on ‘liability*’ to infection and '‘susceptibility" 
in connection with mosaic. He states that, due to the use of re- 
sistant POJ-2878 variety, sugar-cane mosaic became a minor problem, 
but on account of the recent planting of very susceptible varieties 
it has become prominent once more. 

BoufSl, F. 

Contribution a Tetude de deux maladies de Tarachide. I. H. 
(Contribution to the study of two peanut diseases. I. II.) 
Bull. Mens. TAgence Econ. TAfrique Occid. France 14:3-6, 
1933. 

Bouriquet, O. 

Les maladies du Tabac a Madagascar. (Tobacco diseases in 
Madagascar.) Ann. Cryptog. Exot. 7(2): 97-112. 1934. 

This report includes some tobacco virus diseases. 

Boysen-Jensen, P. 

Die Stoffproduktion der Pflanze (Blattrollkraukheit). Jena, 
108 p., 1932. 

Brandes, E[lmer] W[alker] & Coons, Q[eorge] H[erbert] 

Beet crop problems : science helps find the answers. Facts 
About Sugar 29(3) : 83-85, (4) : 117-121, 1934. 

In this account sugar-beet curly top disease is discussed. 

Brehmer, 0[tistav] von 

tlber die Yiruskrankheiten verschiedener Kulturpflanzn. (Virus 
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diseases of different cultivated plants). Ra|pp. 2 Congr. 
Intern. Pathol. Comp. Paris 1:360-362, 1931. 

Sur les maladies a virus de diverses plants cultivees. (On virus 
diseases of different cultivated plants.) Compt. Rend. 2 
Congr. Int. Pathol. Comp. Paris 2:433-434, 1931. 

Brierley, Philip 

Dahlia mosaic and its relation to stunt. Canada, Flor. 29:4 
9, 16. 1934. 


Streak, a virus disease of roses. Phytopathology (Abstract) 
25(1): 7, 1935. 


Symptoms of rose mosaic. Phytopathology (Abstract) 25(1) : 
8, 1935. 

Brierley, W[illiam] B[roadhurst] 

Discussion on ‘'Ultra-Microscopic Viruses Proc. Roy. Soc. 
B 104:558-559, 1929. 

The author states that plant pathologist does not attach any- 

thing like as much imi)ortanee to ultra-microscopic characters as the 
animal pathologist ’ \ He emphasizes the importance of the studies 
on insect transmission and the differences in strains of viruses. 

Brown B[enjamin] A[rthtir] 

Mosaic versus leafroll. Amer. Potato Journ. 3(4) : 121-122, 1926. 
Popular. 

Bnshnell, John 

Do potato varieties degenerate in warm climates? Amer. Potato 
Journ. 6(8) : 245-246, 1928. 

Answered in the affirmative although the author does not deny that 
virus diseases are important factors. 

Butler, E[dwin] J[ohn] 

Views on the ‘‘spike’’ disease in sandalwood. Reported by M. 
Muthannab. 6 p. 1904. 

A review of the subject. 

Some relations between vegetable and human pathology. Trans. 
Roy. Soc. Trop. Med. Hyg. 15:203-211, 1922. 

Includes a comparison of plant and animal virus diseases. 
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Eesolution passed by the Fifth International Botanical Con- 
gress, Cambridge, England, August 1930. Phytopath. Zeitschr, 
4(2) : 225 -226, 1931. 

This resolution was passed with tentative suggestions for activities 
of the International Committee on the naming and description of 
plant virus diseases. 

Butler, 0[rmond Rourke] 

How often should the i)otato grower renew his stock? New 
Hampshire Agric. Expt. Sta. Circ. 45, 8 p., 1934. 

Popular suggestions to farmers giving information in regard to 
potato leafroll and mosaic diseases. 

Caldwell, John 

The movement of the virus agent in the plant. Deux Cong. 
Int. I’ath. Comp. Paris 1931. II Comptes Rend, et Comm, 
p. 480, 1931. 

A brief note. 


Possible chemical nature of tobacco mosaic virus. Nature 133 
(3353) : 177, 1934. 

The author agrees with Barton- Wright and McBain findings of 
tobacco-mosaic virus in the crystalline part of the mixed phosphate 
element precipitated from the juice of inoculated Nicotiana glutinosa 
plants, but the amount declines progressively with each successive 
washing. He gives many data of his observations and conclusions. 
The virus in the crystals is nothing more than an impurity and the 
absence of any specific relation between the crystals and the virus 
is readily demonstrated. 


The control of virus diseases of the tomato. Journ. Min. Agric. 
41(8): 743-749, 1934. 

Popular account in regard to virus diseases of tomato in green- 
houses. Gives brief descriptions of tomato mosaic, streak, spotted 
wilt, aucuba mosaic and ** double virus'' streak. Gives some data on 
transmission and recommendations for control. 


On the interactions of two strains of a plant virus : experiments 
on induced immunity in plants. Proc. Roy. Soc. B117 ; 120- 
139, 1935. 

Report of experiments with yellow mosaic of tomatoes. 
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Spurious cucumber “mosaic’' due to copper poisoning. Journ. 
Min. Agric. Gt. Brit. 42 : 97-98, 1935. 

Poj)ular. 

The physiology of virus diseases in plants. VII. Exiierirnents 
on tlie purification of the virus of yellow mosaic of tomato. 
Ann. Appl. Biol. 22 ( 1 ) : 68-85. 1935. 

This [Dai)cr gives the results of exporimoiits. The author did not 
find any evidence that the virus could be recovered in a crystalline 
form. Viruliferous material always contained traces of organic ni- 
, trogen. The virus is active over a wide range of pH from 2.0 to 10.5, 

Calinisan, Melanio B. 

A suspected “mosaic” of Abaca in the Philippines. The Philip- 
pines Journ. Agric. 5(4) : 25»5-256, 1934. 

A record of a new disease. 

Campbell, A. H. 

Virus diseases of Dahlias. The Dahlia Yearbook 1934:14^23, 
1934. 

Descriptions of dahlia mosaic, streak and spotted wilt. The paper 
gives practical directions for their control. 

Came, W [alter] M[illard,] & Martin, D. 

Apple investigations in Tasmania: miscellaneous notes. Journ. 
Australian Council Sci. & Indus, lies. 7 (4) : 203-214, 1934. 

1. The virus theory of bitter pit. 2. Crinkle in apples. 3. Water- 
core breakdown. 4. The correlation of refractive index and freezing 
point depression. 

Carpenter, C[larence] W[illard] 

Pathology: Ann. Rpt. Comm, in charge of the Expt. Sta. for 
tlie year ending September 30th, 1933. Proc. H. S. P. A. 
53 Ann. Meeting 1934, p. 24-35, 1934. 

In an experiment the author kept mosaic leaves of sugar cane of 
variety Ba-llOCi) for 10 minutes at a temperature ranging from 52® 
to 56° 0. and attempts were then made to transmit the disease from 
these leaves to healthy ones of the same variety using Seines needle 
prick method; the results of these inoculations indicated that the 
thermal death jmint of the virus lies btween 53° and 54° C. Knife 
transmission of mosaic has been conducted wdth susceptible varieties. 
Chlorotic streak developed rapidly on sugar-cane fields after floods 
during storms. Studios of the phenomenon ar© in progress. 
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Carter, Walter, & Crawford, E[ayinond] P[raiik] 

Eufettix tenelhis (Baker) as a factor in the production of 
nicotine for insecticidal purposes. eTourn. Econ. Ent. 22(1) : 
158-160, 1929. 

Report of observations made by the writers including their observa- 
tions in regard to curly -top of beets. 

Castolla, F. de 

Court-noue — a mysterious vine disease. Journ. Dept. Agric. 
Victoria 32(6) : 298-301, 1934. 

The author states that recovery from this disease is more common 
in Australia than in Europe. Discusses the different theories abbut 
the real nature of this disease with special reference to the recent 
paper by Viala and Marsaics attributing the majority of the cases 
to the fungus, Tumilus medvXlae, 

Cation, Donald. 

Peach mosaic. Phytopathology 24(12): 1380, 1381, 1934. 

The disease was transmitted by budding although the buds died. 
The symptoms appear during low temperatures of 40® to 50® P. but 
not at 75° F. 

Cayley, Dorothy M. 

Panachure infectieuse (breaking) des tulipes. (Infectious va- 
riegation (breaking) of tulips.) Deux. Cong. Int. Path. 
Comp. Paris 1931. II Compt. Bend, et Comm. p. 446-447, 
1931. 

A brief review. 

Chamberlain, E. E. 

Tomato mosaic. Its appearance, cause, and preventive treat- 
ment. New Zealand Journ. Agric. 48(6) : 344-351, 1934. 

Report on the occurrence of tomato mosaic (ordinary and aucuba) 
in New Zealand. General discussion on the subject of a semi-popular 
character. 


A virus disase of strawberries in New Zealand. New Zealand 
Journ. Agric. 49(4) : 226-231, 1934. 

It is stated that a virus disease is one of the causes of degeneration 
of strawberries in New Zealand. The author gives description of 
the symptoms of the disease. The aphis Capitophorus fragariae Theo 
is the vector. 
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Narrow-leaf a virus disease of tomatoes. New Zealand Journ. 
Agric. 49(5) : 257-263, 1934. 

A preliminary paper. 

Chandler, W. H., Hoadland, D. R., & Hibbard, P. L. 

Little-leaf or rosette of fruit trees. II Effect of zinc and other 
treatments. Proc. Amer. Soc. Hort. Sci. 29 : 255-263, 1933. 

Chester, Kenneth, S. 

Specific quantitative neutralization of the viruses of tobacco 
mosaic, tobacco ring spot, and cucumber mosaic by immune 
sera. Phytopathology 24(11) : 1180-1202, 1934. 

Brief review of other workers on the subject and the literature so 
far. A detailed account of his studies and 'observations. 

Serological evidence in the study of the relationships of certain 
plant viruses. Phytopathology (Abstract) 26(1): 10, 1935. 

Chittenden, F. J. 

Mosaic disease of narcissi. Daffodil Year Book, Roy. Hort. Soc. 
1933:72-73, 1934. 

Christoff, Alexander [Cristow.] 

Mosaikkrankheit Oder Virus-Chlorose bei Apfeln. Eine neue 
Virus-Krankheit. (Mosaic disease or virus chlorosis in ap- 
ples. A new virus disease.) Phytopath. Zeitsch. 7(6) : 521- 
536, 1934. 

Reports a new virus disease of apples and other fruit trees, in- 
cluding pear, quince, apricot, peach and plum. Of occurrence and ob- 
servations made since 1930 by the author in Bulgarian nurseries. The 
author also states that he has observed the occurrence of mosaic on 
a large number of other Rosaceous hosts besides those mentioned 
above;, almond, cherry (Prunv^ oerasTis, P. avium) ^ and wild rose. 
Control measures are suggested. 

Clinch, Phyllis, & Loughnane, James B. 

A study of the crinkle disease of potatoes and its constituent 
or associated viruses. Sci. Proc. Roy. Dublin Soc. n. g. 20 
(27-40) : 567-596, 1933. 

Descriptions of several virus diseases. A thorough account of the 
authors' observations based on experiments in intertransmission of 
these virus diseases artificially and by means of the aphid Mysnu 
pmiooe. 
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Clinton, G[eorge] P[erkins] & McCormick, Florence, A. 

Tobacco mosaic. Connecticut Agric. Expt. Sta. Rpt. of To- 
bacco Station at Wuilsor, Tobacco Stat. Bull. 10:75T~82T, 
1928. 

A popular general account discussed in the following topics; effect 
on host, cause?, known facts of mosaic and preventive measures. 

Conceicao, C. 

0 mosaico da canna (Cane Mosaic), Fazenda Fliirainense, 
Brasil, 1(16): 18, 1930. 

Conners, I. L. 

Thirteenth annual report of the Canadian plant disease survey 
1933. p. I-IX, 1-75, 103-128, 1934. 

This rej)ort contains notes on false blossoms of cranberry. 

Cooley, L. M. 

Control of raspberry viruses. Amer. Nurseryman 61(7) : 7, 1935. 

Source of raspberry mosaic infections and how to get rid of 
them. Proc. New York State Ilort. Soc. 80:273-277, 1935. 

Coombs, J. 

Black currant reversion. Gloucestershire Farmer 3 : 83-87, 1935. 

Costa Lima, A[ng’elo] M[oreira] 

Sobre o mosaico da canna. (About sugar-cane mosaic). Cha- 
racas e Quintaes (Brasil) 34(1): 30, 1926. 

Costantin, Julien [Noel], Lebard, P[aul] & Magrou, J[oseph] 

Influence du sejoiir en montagne sur la produetivite de la 
Pomme de terre. (Influence of mountainous regions on the 
productivity of potato). Compt. Rend, de Seances de FAcad. 
Sci. 193:902, 1931. 

Precocite productive et resistance a la degenerescence. (Prem- 
ature production and resistance to the degeneration). Compt. 
Rend. Acad. Agric. France 18:661-665, 1932. 

A review of work of others on sugar cane. 

Selection practique da la Pomme de terre en plains et en 
montagne en vue de combattre la degenerescence. Confer- 
ence faite le 20 octobre (1932) devant la Ligue nationale du 
lutte contre les enmemis des cultures, 5 avenue de rOp4ra, 
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a Paris. (Practical selection of potatoes in low and high 
lands Avith the view of figliting degeneration. Conference 
given on October 20, 19‘12, before the National League against 
the enemies of crops. Held, at 5 Opera Ave. Paris). 1932. 


Involution de nos conceptions sur la d(%enerescenee et la sym- 
biose. (Evolution on our conceptions of the degenerations 
and symbiosis). Ann. Sci. Nat. Bot. 10(15): 1-53, 1933. 

JSereh disesisc? of sugar cane receives some attentioji in this paper, 
but thero is very little on the. other virus diseases. 

Cowland, J. W. 

Gezira Entomological Hection, G. A. R. H. Final Report on 
experimental tvork, 1932-33. Gezira Agrie. Res. Serv. Ann. 
Rjit. for tlie year ended 31st December 1’933, p. 107-125, 1934. 

Studies of transmission of cotton leaf curl disease by means of 
the white fly Bernina gossypiperda on cotton plants and other host 
plants. 

Crew, F. A. E., & Lamy, R. 

Autosomal colour mosaics in tlie Budgerigar. Jouru. Genetics 
30:235-241,1935. 

Cristinzio, M. 

La “necrosis” del cuore” dei tubori di Patata. (Heart necrosis 
of potato tubers). Ricerche, osservazioni ed divulgazioni 
fitopatologich per la Campania ed il Mezzogiorno (Portici) 
R. Lab. Pat. Veg. Portici 3:3-17, 1934. 

Report of tests made on Bohms i:)otato variety affected with heart 
necrosis. Histological examinations were made and the observations 
reported. The author attributes the disease to the action of a virus 
in a localized fonn. Classified according to Quanjer under category 
V or pseudo-net necrosis. 

Cunningham, H. S. 

The lily situation. Bermuda Dept. Agrie. Bui. 8:12-13, 21- 
23, 1929. 

Visited greenhouses in Kew York. Found the plants grown from 
Bermuda bulbs of Lilium harrisii superior to those grown from other 
stock. This is due to eradication of disease (mosaic). The mosaic 
is more marked in low than in high temperatures. 

Currie, J. P. 

The production of high-grade seed potatoes in North Wales. 
Journ. Min. Agrie. 40:316-326, 1933. 
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Curzi, M[ario] 

Propieta e natura di virus delle piante. (The properties and 
nature of plant viruses.) Rev. di Biol. 16(2) ; 335-352, 1934. 

Discussion on the subject under the three theories that have been 
advanced tr 3 dng to explain the nature of plant viruses i. e, (1) auto* 
catalytic, (2) microbial, and (3) ultra-microbial. 


Le malattie da virus delle piante. (Virus disease of plants.) 
Testo della Confrenza tenuta alia riunione dei Tecnici Agricoli 
Faseiti a Udine il 28 marzo 1933. A-XI ampliato e corredato 
delle documentazione bibliografica, p. 3-51, 1934. 

Daikuhara, O. 

(On dwarf disease of rice plant.) Journ. Tokyo Chem. Soc. 
26 : 215-253, 1904. (Imp. Agric. Expt. Sta. Bull. 29 : 163-193, 
1904. Journ. Japanese Soc. Agric. 266: 4-8, 1902.) 

Dana, B[liss] F. 

Progress in Investigation of curly top of vegetables. Ann. 
Meeting, Oregon State Hort. Soc. Proc. 40 : 95-99, 1934. 

Popular review of work started in 1928, 


The curly-top disease of vegetables in the Pacific Northwest. 
U. S. Dept. Agric. Bur. Plant Ind. (Mimeograph) 4 pp. 

Appears to bo a progress report but gives suggestions for control 
in tomatoes. 

Davidson, J. & Bald, J[ame8] G[rieye] 

Description and bionomics of Frmkliniella insularis Franklin 
(Thysanoptera) . Bull. Ent. Res. 21(3) : 365-385, 1930. 

Davis, B[obert] L[esle 7 ] 

Mayagiiez sugar-cane varieties resistant to mosaic. Intm. 
Sugar Jomm. 34(407) : 434-435, 1932. 

Brief review. 


Report of the plant breeder. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1931-32 : 13-22, 1933. 

Report of the results of mosaic-resistant varieties and their distribu- 
tion in the island. 


Sugar-cane variety POJ 2878 in Puerto Rico. Puerto Eico 
Agric. Expt. Sta. Bull. 36, 45 p., 1934. 
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Data on yields of POJ 2878 sugar-cane variety planted in some 
district to replace B.H. 10(12) as mosaic-resistant variety. 

Demandt, E. 

Samenvatting van de resnltaten der vakkeuprocven van oogst- 
jaar 1934 over verseliilleiide onderwerpen. (Summary of the 
results of plot tests during the harvest year 1934 on various 
lines of investigations.) Arch. Suikerindus. Neder. — Indie, 
Deel 2(26) : 937-946, 1934. 

This report contains a great deal of data in regard to yields of 
mosaic-diseased sugar cane, 

Demaree, J. B., Fowler, E. D., & Crane, H. L. 

Control of pecan rosette with zinc sulfate. Proc. 28th. Ann. 
Cont. Southeastern Pecan Growers’ Assoc, p. 29-37, 1934. 

This is not a virus-disease paper, but *as pecan rosette has been 
considered by some investigators as a disease belonging to the virus 
group and the symptoms are so similar we decided to include this 
article which might be of interest to students of the subject. 

Desai, S. V. 

Studies on the nature of the causative agent of the mosaic 
diseas of tomatoes. Indian Journ. Agric. Sci. 3(4): 626- 
638, 1933. 

Description of experiments to study the nature of the virus of 
tomato mosaic disease. 

Dieselben 

Die Blattrollkrankheit und unsere Karto'ffelernten. (The leaf 
roll disease and our potato crop.) Arbt. d/D.L.G. Heft 190, 
1911. 


La maladie de renroulement des pommes de terre. (The leaf 
roll disease of potatoes.) Ann. Serv. Epih. 6:1919. 

1 

Dix, W[alt6r] 

Ein Beitrag zur Prage des Abbaues der Kartoifel. (A contribu- 
tion to the problem of degeneration in the potato.) Landb. 
Jb. 80(5): 769-809, 1934. 

A detailed account of the experiments conducted by the author at 
the Kiel Experimental and Plant Breeding Institute. Ho attributes 
this disorder to alcohol formation in the tuber with consequent re- 
spiratory disturbance and not, at any rate in the first place to virus 
infection. 



152 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OP P. R. 

Dobrozrakova, T. L. 

Neparzituye zabolevanica Kartofelia. (Non parasitic diseases 
of potatoes.) Bolezni Rastenu. Morbi Plantanim 16(2) ; 
121-135, 1927. 

Report of observations and studies of mosaic, ancuba, leafroll, 
crinkle, curly dwarf and necrosis of the parenchyina and the vascular 
tissues. The effect of temperature on these diseases is given under 
Leningrad conditions. These studies were based on tuber inoculation 
which were preferred to top inoculations. 

Dodds, H. H., & Fowlie, P. 

The effect of streak disease on the yield of Uba Cane. Part IL 
South African Sugar Journ. 18(4): 241, 243, 1934. 

Report on yields of streak disease of sugar cane. Resistant va- 
rieties arc recommended as means of control. 

Doolittle, S[ear] P[olydore], & Sumner, C. B. 

Probable occurrence of Australian spotted wilt of tomatoes in 
Wisconsin. Phytopathology 24(8) : 943-946, 1934. 

Brief accotmt of a disease of tomatoes occurring in Wisconsin, 
which in behaviour, nature and symptoms is very similar to the Aus- 
tralian spotted wilt. 

Dover, 0. & Appanna, M. 

Studies on insect transmission. Entomological investigations 
on the spike disease of sandal. (20). Indian For. Rec. 20 
(1) : 1-25, 1934. 

Data of experimental evidence in insect transmission of spike dis- 
ease of sandal. 


Insect transmission of spike disease. Indian For. 40(7) : 505- 
506, 1934. 

The author reports the failure to transmit spike disease of sandal 
by moans of Moofiia alhimaoulata. He is unable to accept the state- 
ment regarding the complete recovery of the “infected^’ plants. 

Drake, C. J., Martin, J. N., & Tate, H. D. 

A suggested relationship between the protoplastic bridges and 
virus diseases in plants. Science 80(2067) : 146, 1934. 

The authors base their conclusion in their studies of yellow dwarf 
of onions. They suggest that the plasmodesma serve as protoplasmic 
bridges in the intercellular movements, not only of solutions and 
other substances of various kinds which have to do with the normal 
functions of the plant, but also of viruses and other disease-producing 
agents as suggested by Samuel. 
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Dubois, P. 

Maladies de degeiieresceiisc de la pomme de terre. (Degenera- 
tion diseases of the potato.) La Vie Agrie. & Rurale 20; 
187, 1922. 

A discussion of mosaic, crinkle and leaf roll. 

Ducomet, Vital 

Les maladies de degeneresccnse de la pomme de terre. (The 
degeneration diseases of the potato.) Rev. Hist. Nat. Appl. 
3(1) : 274-283, 1922. 

A discussion of Icafroll, curly dwarf and mosaic as used in dif- 
ferent countries. 

& Diehl, R. 

La enlture de la iiomme de terre en inontagne et les maladies 
de degen erescence. (Potato cultivation in the mountains and 
degeneration diseases.) Compt. Rend. Acad, d^ Agrie. France 
20(7) : 228-238, 1934. 

From the writers^ comparative observations they concluded that the 
influence of the degeneration diseases on yield was at least as 
marked at the higher altitude as at the lower. The symptoms were 
more sharply defined in the mountains. In some instances the activity 
of insect vectors of virus diseases was much greater in the low-lying 
localities. 

& 

La culture en montagne et les maladies de d^generescence de 
la Pomme de terre. (Mountain cultivation and degeneration 
diseases of the potato.) Ann. Agron. 4(3) : 355-372, 1934. 

A more detailed account than the paper above by the same authors. 

Dufrenoy, Jean 

(Biochemical factors of local immunity in plants.) Rpt. & 
Proc. 10th Intern. Hort. Congr. 1932. Soc. Nat. Hort. France, 
Paris, 1933. 


Les maladies a virus. Rpt. & Proc. 10th Intern. Hort. Congr. 
1932. Soc. Nat. Hort. France, Paris, 1933. 

& Dufrenoy, M. L. 

Cytology of plant tissues affected by viruses. Phytopathology 
24(6) ; 599-619, 1934. 

The authors discuss the subject and describe their observations in 
comparison with healthy material. A bibliography of 48 titles is 
appended. 
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& Shapovalov, Michael 

Cytological changes in the callus of the graft union in con- 
nection with curly top in tomatoes. Phytopathology 24(10) : 
1116-1118, 1934. 

Brief description of observations made by the authors. 


Un virus des Kenonculacees transmissible au Nicotina tahacum, 
(A virus of Ranunculaceae transmissible to Nicotima tabacum.) 
Comp. Rend. Soc. Biol. (Prance) 117(30) : 346-348, 1934. 

Brief note reporting a virus of Peonia transmissible to tobacco. 


Le zinc et la croissance de la Vigne. (Zinc and vine growth.) 

La Potasse 76:137-139, 1934. 

Gives the successful results obtained in the application of zinc sul- 
phate and potash in checking ' ‘ court-noue * ' of the vine. This disease 
of obscure nature is regarded by some authors as of a virus origin 
and very frequently is cited in the virus-diseases literature. 


L’immunite des plantes vis-a-vis des maladies k virus. (Plant 
immunity against virus diseases.) Ann. Inst. Pateur 64 : 
461-512, 1935. 

Duggar, B[enjainin] M[inge,] & Livingston, L. G. 

The location and concentration of the virus of tobacco mosaie 
within the cells. Amer. Journ. Bot. (Abstract) 20(10): 679, 
1933. 

& HoUaender, A. 

Irradiation of plant viruses and of micro-organisms with mo- 
nochromatic light. I. The virus of typical tobacco mosaic 
and Serratia marcescens as influenced by ultraviolet and visible 
light. II. Resistance to ultraviolet radiation of a plant vims 
as contrasted with vegetable and spore stages of certain bac- 
teria. Joum. Bact. 27(3) ; 219-256, 1934. 

Detailed account of the experiments and description of the pro- 
cedure, giving results obtained. 


Thermal inactivation of some tobacco vimses: Standardization, 
technique and illustrative data. Phytopathology (Abstract) 
26(1) : 15, 1935. 

— & Me Alister, D. P. 

Some factors aflEecting ^‘Longevity'' in Vitro of viruses of to- 
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bacco mosaic and of tobacco ring spot. Phytopathology 
(Abstract) 26(1) : 15, 1935. 

Earle, F[raiiklin] S[uiniier] 

Cane shortage coming. Pacts About Sugar 22 (44) : 1057, 1927. 

A brief note in which the author predicts a shortage of cane pro- 
duction in Cuba as a result of the spread of mosaic. 

Eckart, C. F. 

The Fiji disease. Hawaiian Planters’ Rec. 3(4) : 175-176, 1910. 

Brief note warning the planters against the danger of importing 
plants and soil from Fiji. At that time the true cause of the disease 
was not known. 

Emmerez de Charmoy, D[onald]d’ 

Nouvelle contribution a Tetude du streak. (A new contribu- 
tion to the study of streak.) Rev. Agric. de L’llle de la 
Reunion n.s. 39 : 193-202, 1934. 

Besults of experimental work. The author describes two forms of 
streak. One of them being destructive. 

Erikkson, Jakob. 

The mycoplasm theory. Is it dispensible or not? Phytopa- 
thology 11(10) : 385-388, 1921. 

This paper is devoted to the mycoplasm theory as applied to para- 
sitic fungi, but at the bottom of page 388 the author states that 
he suspects ^^the occurrence of a mycoplasm symbiosis in the life 
cycle of several other plant pathogens He gives a list of parasitic 
fungi and includes tobacco mosaic. 

Esau, Katherine 

Localization of symptoms during the early stages of curly-top 
infection in the sugar-beet. Phytopathology (Abstract) 24 
(10) : 1144, 1934. 


Autogeny of the phloem in sugar beets affected by the curly- 
top disease. Amer. Journ. Botany. 22(2) : 149-163, 1935. 

The virus causes phloem degeneration, but one or more of the 
primary sieve tubes differentiate before degenerations becomes per- 
ceptible. Pericydo or phloem parenchyma becomes hypertrophied and 
dies, that is primary hypertrophy and primary necrosis. Cells some 
distance from sieve tubes are stimulated to growth and division; 
that is hyperplasia. A large number of the hyperplastic cells undergo 
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changes characteristic of differentiating sieve tubes, develop slime 
bodies and plastids; and both slime bodies and nuclei degenerate. 
The cytoplasm is reduced in amount and the cell walls thicken. 

Fawcett, 6[eorg‘e] L[orenzo] 

El enrolamiento de las hojas de la tomatera. (Leaf rolling of 
the tomato plant.) Rev. Ind. Agric. Tucuman 20(3-4): 49- 
54, 1924. 

Agallia fttricUeoUis, which transmits beet curly top in Argentine 
is capable of transmitting a disease of tomatoes resembling leaf roll 
if allowed to feed on tomatoes after feeding on diseased beet. Con- 
clusions drawm from cage tests. 

Fawcett, H[oward] S[amuel] 

Is psorosis of Cilnis a virus disease? Phytopathology 24(6): 
659-668, 1934. 

Description of symptoms of psorosis appearing as a mosaic-like 
disease affecting young leaves of citrus which was discovered in May 
1933. The author believes, based on experimental and observational 
evidence, that the disease belongs to the virus group. 

Folsom, Donald 

Important papers published during the past year on degenera- 
tion or virus diseases of the potato. Proc. Potato Assoc. 
Amer. p. 29-33, 1922. 


The effect of difference in region upon the natural spread of 
potato degeneration diseases. Agric. Bull. Bermuda 4(7) : 
5-6, 1925. 

A resume of paper by Schultz and Folsom in Journ. Agric. Res. 
30(6): 1925. 


Tuber-unit seed plots in Maine. 1925. Potato News Bull. 2 
(8) : 304-305, 1925. 

Popular. 


Is uniformity of potato seed certification rules possible and 
desirable. Amer. Potato Journ. 3:377-378, 380, 382, 1926. 


Die Kartoflfelanerkennung in den Vereingten Staaten von Nord- 
america. (The certifying of seed potatoes in the United 
States). Ulus. Landw. Zeitung 47:43-46, 1927. 

A review of Folsom work by Dr. H. W. Wollenweber. 
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Coiiiparisoii of “ healthy’’ Green Mountain Strains and tuber 
lines in Maine. Proc. of the 17 Annual Meeting of the Potato 
Asso. of America. December 1930. 

Popular. 


Potato virus diseases in 1932. Amer. Potato Journ. 10(11) : 
224-233, 1933. 

Review of reeeiifc American and European literature on potato virus 
diseases. 


Potato virus diseases in 1933. Amer. Potato Journ. 11(9) :235~ 
242, 1934. 

A sunirnary of 133 papers. (1) An unusually large number of 
publications; (2) Naming and classifications of virus diseases fat 
from solution; (3) Experimental transmission and field observations 
have given new light on insects; (4) Natural dissemination varies 
with location; (5) Knowledge of geographical distribution increasing; 
((5) Some German w-oikcrs still claim that virus diseases are due to 
growing conditioms; (7) Virus diseases are important factors in seed 
improvement; (8) Tuber-indexing impractical without growing the 
jdants; (0) Scientific knowledge of physiology increasing; (10) Data 
on yields increasing; (11) Progress in plot studies; (12) Seed 

free from masked mosaic and streak increasing; (13) New data on 
many diseases; (14) Psyllid yellow not proved to be a virus; (15) 
Gause of Giant Hill unsolved; (36) Some but not all of internal 
discolorations due to a ^drus. 

Fukushi, Teikichi 

Plants siis(!e[)tible to dwarf diftease of rice plant. Trans. Sap- 
poro Nat. Uist. Soc. 13(3) : 162-166, 1934. 

Report based on a cage and glass tube experiments of attempted 
transmission of dwarf disease of rice jilant to cultivated and wild 
grasses; hosts and the insect vectors are given. 


(The relation between Nepholettix wpicalis Motsch. var. cineti- 
ceps Uhler and dwarf disease of rice plant). Agric. and 
Hort. 9:669-676, 879-890, 1091-1094. 1934. 


Studies on the dwarf disease of rice plant. Journ. Pac. Agric. 
Hapkaido Imp. Univ. 37 (2) : 41-164, 1934. 

A most complete discussion of the subject in which the author 
gives the history and geographical distribution of the disease, a re* 
view of the literature, the symptoms and the results of his own 
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work. Intracellular bodies are always present in diseased rice, in 
wheat, rye, Panicum miliaceumf Echinochloa cms-galli, sub sp. colona 
var. eduUs and Alopeourus fulvus, but were not found in the insects. 
Nephotcitix apicalis Motsch. var. ointiceps Uhl. is the only vector. 
Some individuals are viruliferous while others are not. The progeny 
of infected insects may or may not be viruliferous while those from 
a cross between uninfective females and infective males are non- 
viruliferous. 


(The earliest record of the insect-transmission of virus dis- 
eases.) Journ. Plant Protection. 22(1): 38-45. 1935. 

Oandrup, Joh. 

Verslag over het jaar 1923 door Dr. W. H. Arisz. Med. Beo- 
soekisch Proefstation 36 : 20, 1924. 

Refers to '‘kroekoek and krekoh*^ which are probably the same 
as **Kroeppoek^\ 

Garbowski, L[udwik] 

Choroby virusowe Ziemniakow w okresie 1928-1932. (Virus 
diseases of potato during the period 1928-1932.) Prace 
Wydz. Chor. Tosl. Panstw. Inst. Nank. Gosp. Wiejsk. Byd- 
goszczy. 13:1-136, 1933. 

Gardner, Max W[illiam] & Whipple, 0. 0. 

Spotted wilt of tomatoes and its transmission by thrips. Phy- 
topathology (Abstract) 24(10): 1136, 1934. 

, Tompkins, 0[hristian] M[ilton] & Whipple, 0. 0. 

Spotted wilt of truck crops and ornamental plants. Phytopa- 
thology (Abstract) 26(1): 17, 1935. 

Ghimpu, V. 

Sur les maladies a virus de Nicotiana> spp. en Rumaine. (The 
virus diseases of Nicotiam in Rumania). Compt. Rend. 2 
Congr. Intern. Pathol. Comp. Paris, 2 : 453-456, 1931. 

Giddings, N[ahum] J[aines] 

Testing sugar beets for resistance to curly-top. Phytopathology 
(title) 24(10): 1135, 1934. 

Gigante, Roberto 

Bisultati di un espirienza suU ereditarieta della maculature in- 
terna dei tuberi di patata, (Results of an experiment on 
the hereditary nature of internal' spotting of potato tubers) . 
Boll. R. Staz. Pat. Yeg. ns. 12(3) : 275-277, 1932. 
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Report of the results of an experiment with potato affected with a 
disease which resembles hereditary spotting. The plants did not show 
the symptoms of the disease but the tubers wore affected. The con- 
dition is considered to be a virus disease due to the pseudo-net necrosis 
virus of Quanjer, and transmitted by Mysus persicac. 


Nota preliminaire siilla ^'Necrosi del ciiore'^ del tuberi di patata. 
(Preliminary note on the “heart necrosis of the potato tuber.) 
Boll. E. Staz. Patol. Veg. n. s. 13 : 155-159, 1933. 


Un caso di elevata recettivita per le malattie da virus presentato 
da piante di patata provenienti da riproduzione sessuale. 
(A case of high receptivity to the virus disease shown by 
potato plants produced by asexual reproduction.) Boll. R. 
Staz. Pat. Veg. 14(3) : 334-338, 1934. * 

'^The behaviour of potato cultures, sexually and agamically re- 
produced, against virus diseases is described. The plants obtained 
from seed have shown a great susceptibility to virus diseases in com- 
parison with the plants obtained from tubers of the variety ^Bianca 
di Como^ It appears from this that in some cases it is easier and 
quicker to obtain an improvement from the selection made from tubers 
than with sexual reproduction.^’ 

Gilbert, A[lfred] H[olley] 

Spindling- tuber. A new potato disease. Vermont Agric. Ext. 
Ser. Circ. 28, 1923. 

Popular. 

Gladwin, Fred E. 

A non-parasitic malady of the vine. New York (Geneva) 
Agric. Expt. Sta. Bull. 449:99-110, 1918. 

Account of a disorder of the vine occurring in the experimental 
grounds. The author does not regard it as a virus disease, but its 
symptoms are characteristic of diseases belonging to this group. 

Goes, 0[scar] C[ampos] 

0 mosaico como factor de perturbacao economica. (Mosaic as 
a factor in economic perturbation). Est. Expt. Barreiros. 
Brasil, 1930. 

Goid&nicb, O. 

Ricerche sul “deperimento^’ dei Susini. (Researches on the 
plum wilt.) Boll. Staz. Pat. Veg. Rome, n.s. 14(3): 339- 
381, 1934. 
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This disease is not attributed to a virus by the author, but due 
to the similarity of the symptoms described for other idilocm necrosis 
of virus origin wo decided to include it, 

Grainger, J[ohn] 

Some ecioiiornie aspects of virus diseases in potatoes. The Nat- 
uralist PI). 151-153, 1933. 

This is a brief paper showing the heavy losses in the potato crop 
of England as a result of virus diseases. 

Oraber, L. F. & Sprague, V. G. 

Alfalfti yellows. Science n.s. 78(2026) : 385-386, 1933. 

This disease is due to insect injury. It is mentioned here because 
the name yellows’’ may mislead. Some persons who have not seen 
the j)aper may suppose that the disease is due to a virus. 

Oram, Ernst 

II P^iltrabelsygdomTiic hos. Planter. (Filterable virus of plants.) 
Nordiske Jordbrugsforskeres Kongres i Oslo 1926, Nordisk 
Jordbrugsforakning Heft 4-7 : 681-685, 1926. 

Gratia, Andr^ 

Plnralite, beterogenetie, autonomie antigeniqne des virus des 
plantes et des bacteriophages. (Multiplicity, heterogeneity, 
antigenic autonomy of the virus of plants and bacterio- 
phages.) Compt. Rend. Soe. Biol. 114:1382-1383, 1933. 


Des analogies eiitre les virus des plantes et les bacteriophages j 
rapi)rocbement avec les tumeurs. (Analogies among plant 
viruses and bacteriophages,* comparison with the tumors.) 
Compt. Rend. Soc. Biol. 115:189-192, 1934. 

A brief discussion from the medical viewpoint. 

, & Manil, P. 

Ditferenciation serologique des virus X et, Y de la Pomme de 
terre chez les plantes-infectees ou portenses de ces virus. 
(The serological differentiation of the X and Y potato viruses 
among plants infected by these viruses or carriers of them.) 
Compt. Rend. Soc. Biol. 117(31) : 490-492, 1934. 

In continuation of previous work of the senior author they prepared 
sera from potatoes from different sources. The experimental results 
obtained are discussed. 

Les complexes de virus des plantes et la m^thode serologique. 
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(The complexes of plant viruses and the serological method.) 
Compt. Bend. Soc. Biol. 117(31) : 493-494, 1934. 

Brief account of experimental results obtained in trying to separata 
the complex of virus by serological methods following the technique 
in vogue with certain bacteriophages. 

& Manil, P. 

De quelques echecs de la methode serologique appliquee aux 
virus des plantes. (On some failures of the serological 
method applied to plant viruses.) Comp. Bend. Soc. Biol., 
Paris, 118(4): 379-381, 1935. 

Beport of the negative results in serological experiments with a 
differential view point. The authors ascribe such failures to the mix- 
ture of viruses with divergent antigenic properties. 

Graves, C. E. 

The spindle tuber disease in Irish potatoes. Bienn. Kept. 
Kansas State Hort. Soc. 39 : 146-148, 1928. 

Popular. 

Green, D. E. 

The virus of spotted wilt in Gloxinias. Gard. Chron. 06(2488) : 
159, 1934. 

Note reporting Gloxinia spedosa, Vioia faha, and Convolvtilus ar~ 
vensis as hosts for the tomato spotted wilt virus. 

Gulley, A. G. 

The results of legal efforts to remove peach yellows. Trans. 
Peninsula Hort. Soc. p. 73-75, 1896. 

A discussion primarily of costs. 

Guly&s, Antal 

A dohanylev^l elzalagosodasa es a mosaikbetegseg. Magyar 
Nemzeti Konyv-Debrecen p. 21-28, n. d. 

Guyot, A. L. 

Essais de lutte practique contre la chlorose de Pecher. (Test 
on the practical control of peach chlorosis). Rev. Path. Veg. 
& D 'Ent. Agric. 13 : 66-69, 1926. 

Hall, Frank H. 

Some disappointing seed potatoes. New York (Geneva) Agric. 
Bxpt. Sta. Bull. 422 , (Popular Edition) 8 p., 1916. 

This is a brief review of BuUetin No. 422 of the same institution, 
^^Observations on some degenerate strains of potatoes”, by P. 0. 
Stewart. 
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Hamilton, M. A. 

Further experiments on the artificial feeding of Myzus persicae 
(Sulz.) Ann. Appl. Biol. 22(2) : 243-258, 1935. 

This paper is not a discussion of virus diseases, but it is of in- 
terest because the insect is a vector of virus diseases. 

Hansen, Henning P. 

Inheritance of resistance to plant diseases caused by fungi, bac- 
teria and vira. A collective review with a bibliography. 
Yearbook Roy. Veter. & Agric. Coll. Copenhagen, 1934:1- 
74, .1934. 

Hansford, C[lifford] G[erald] 

Annual Re])ort of Mycologist 1933. Uganda Dept. Agric. Ann. 
Rpt. 1933(2) : 48-51, 1934. 

This report includes notes on a serious mosaic disease of Phaseolus 
sp. and soy-beans. 

Harrenveld, Ph[ilippus] van 

De bibitvoorziening bij de Java-suikerindustrie in verband met 
de Sereh of zeefvatenziekte. Meded. Proefst. Java Suiker- 
indus. 5, 33 p., 1917. 

Harris, R. V. 

Mosaic disease of the raspberry in Great Britain. I Symptoms 
and varietal susceptibility. Journ. Pomol. & Hort. Sci. 11(3) : 
237-255, 1934. 

This is a progress report of several years ^ work and investigations 
on the symptomatology of raspberry mosaic in England. 

The ‘‘degeneration” of the strawberry. Imp. Br. Fruit Prod. 
Tech. Communication 6 : 11-15, 1934. 

This work includes four different articles. In the second paper 
yellow edge, crinkle and gold disease are briefly discussed, 

Harrison, A. L. 

The effect of mosaic on transpiration of the bean. Phyto- 
pathology (Abstract) 26(1): 18, 1935. 

Hartish, J, 

Stoffwechselphysiologische Untersuchungen Tiber die Blattroll- 
krankheit der Kartoffelpflanze. (Metabolic and physiological 
investigations on potato leaf roll.) Planta 22(5) : 692-719, 
1934. 
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Continuation of previous work. The results obtained so far are 
surveyed and discussed. Results are given as to his observations on 
healthy and diseased plants in regard to the nudabolic process of 
dextrine formation. A preliminar study of the effect of increased 
dextrin production on certain physiological processes, such as assimila- 
tion and respiration, has yielded promising results. 

Heald, F[rederick] D[e Forest] & Burnett, Grover. 

A virus disease of perennial Dclphinmms. Bulletin Amer. Del- 
phinium Soe. 2(2): 14-21. 1934. 

This paper reviews the history of this disease, describes the symp- 
toms and gives the results of inoculations of 16 species of wild plants. 

Hill, Helen Deuss 

A comparative study of certain tissues of Giant- hill and healthy 
potato plants. Phytopathology 24(6)": 577-598. 1934. 

The author gives her observations comparing healthy plants with 
giant-hill potato plants. In conclusion she states that the disorgani- 
zations observ'od in photosynthetic and conducting tissues of the giant- 
hill plants arc of related order though of less degree than the dis- 
organizations reported for plants affected with some other virus dis- 
eases. 

Hino, I. 

(Early important records on phytopathological science in the 
Orient). Agric. & Hort. 2:1223-1232, 1927. 


List of plants susceptible to mosaic and mosaic-like diseases. 
Miyakaki Coll. Agric. & Forst. Bull. 5:99-111. 1933. 


(Teratological ferns caused by a virus disease.) Journ. Ja- 
panese Bot. 10:377-380, 1934. 

Hoggan, Isme A[ldyth] 

Two viruses of the cucumber mosaic group on tobacco. Aim. 
Appl. Biol. 22(1) : 27-36. 1935. 

This paper was prepared for the purpose of describing two viruses 
of cucumber mosaic group which may or may not have been described, 
(1) A yellow cucumber mosaic virus which appeared during experi- 
ments with tobacco mosaic. (2) A second virus on tobacco appears 
to belong to the same group but shows differences from cucumber 
mosaic virus. 

Holmes, Francis 0 [liver] 

A masked strain of tobacco-mosaic vims. Phytopathology 24 
(8) : 845-873, 1934. 
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Account of a masked strain of tobacco-mosaic virus. The author 
gives description of symptoms and behavior of the disease. 


Inheritance of ability to localize tobacco-mosaic virus. Phyto- 
pathology 24(9): 984-1002, 1934. 

The author states that localization of tobacco mosaic virus in Cap- 
sicum frutescens was to be determined by a dominant Mendelian factor. 
He describes the effect of tobacco-mosaic virus in plants possessing 
this factor. 


Increase of tobacco mosaic virus in the absence of chlorophyll 
and light. Phytopathology 24(10) : 1125-1126, 1934. 

Brief account of results obtained in laboratory experiment. 

Hopkins, J. C. 

Suspected streak’* disease of maize. Rhodesia Agric. Journ. 
32:234-236, 1935. 

Horne, W[illiam] T[itus] 

Avocado diseases in California. California Agri. Exp. Sta. 
Bull. 686, 72 p., 1934. 

This bulletin on diseases in general contains a description of sun 
blotch (p. 4-6). 

Hungerford, Cha[rle]s W[illiam] 

Calico and russet dwarf disease of potatoes. Idaho Agric. 
Expt. Sta. Ann. Rpt. 1920:42, 1920. (Idaho Agric. Expt. 
Sta. Bull. 122, 1920.) 

Brief note on calico and russet dwarf disease of potatoes. This 
paper does not attribute the cause of the disease to a virus but sug- 
gests a bacterial origin. 

Hutchins, Lee ]M[[ilo] 

Phony peach. A new and dangerous peach disease. Maryland 
State Hort. Soc. Proc. 34th Ann. Meeting 1932, p. 42-51, 1932. 

Popular. 

Hyslop, O. B. 

Seed production in relation to mosaic diseases. Seed World 
83(13) : 22-24, 1933. 

Popular. 

Ima^ Y, 

Studies on the transmission of broad bean mosaic. Trans. Sap- 
poro Nat. Hist. Soc. 13(3) : 241-245, 1934/ 
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Aphis rumicis, Macrosiphum pisi and Myzus persicae were found to 
be transmiters of mosaic of Vida faha. Details are given of the 
incubation period. Needle inoculations were successful in transmit- 
ting the disease. 

Ishikawa, T. 

(The merit of Hatsuzo Hasliimoto, the earliest investigator of 
dwarf disease of rice plant.) Joiirn. Plant Protect. 15:218- 
222. 1928. 

Iyengar, A. V. Varadaraja 

Conrtibiitions to the study of the spike disease of Sandal. 
(Santahim alhum Linn.) Part XV. The role of plant acids 
in health and disease. Joiirn. Indian Inst. Sci. 16A(13) : 
139-152. 1933. 

The author describes methods by which he compared the composition 
of spiked and healthy leaves of Sandal. He gives also the composh 
tion of both according to his findings. 


Contributions to tlie study of spike-disease of sandal (Santalum 
alhtim Linn.) XVI. Distribution of arsenic in sandal wood 
treated with sodium arsenite. Journ. Indian Inst. Sci. 17A: 
131-139, 1934. 


Deamination in virus -infected plants. Nature 136(3409) : 345, 
1935. 

This paper is a study of spiked sandal, 

Jaggar, Ivan C. & Chandler, Norman. 

Big vein a disease of lettuce, Phytopathology 24(11) : 1253- 
1256, 1934. 

This disease was observed by dagger several years ago. The cause 
is not definitely known but the disease has some of the characters 
of the soil borne-mosaic of wheat. 

Jivanna Rao, P. S. 

Spike disease in sandal, I. The virus theory repudiated. 8p. 
Reprint from Hindu. Oct. 17, 1932. 

The author repudiates the virus theory and supports the physiol- 
ogical theory. To support his point of view he gives a review of 
the literature and the studies of other workers so far. 


Spike disease in sandal. II. Killing of trees condemned. 2p, 
Reprint from Hindu. Oct. 21, 1932. 
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Brief popular article. Discusses the nature of the disease and 
condemns the practice of killing trees. 

Spike disease in sandal. ITT. Physiological cause explained. 
2p. Iiei)rint from Hindu. Dec. 16, 1932. 

The author discusses briefly the physiology of spiked sandal. 


Correspondence. Spike disease of sandal 2 p. Reprint from 
Madras Agric. Journ. 21(4), 1932. 

Brief notes explaining the physiological theory of spike disease. 

Jochems, S[arah] C[amelia] J[ohannes] 

Overzicht van de ziekten en plagen der Deli-tabak in het jaar 
1931. Med. Deli-Proefst. 2 ser. 73:16-17, 1932. 

Johnson, Howard W. 

Nature of injury to forage legumes by the potato leafhopper, 
Journ. Agric. Res. 49(5) : 379-406, 1934. 

This paper is not strictly on virus diseases, but is of interest to 
students on the subject. The author makes some statements of par* 
ticular interest as ‘‘all available evidence indicates that the patho- 
logical symptoms caused by the potato leafhopper on forage legumes 
are not due to the transmission of a virus by this insect^’. He in- 
serts a detailed discussion of the pathological changes underlying the 
various pathological symptoms, 

Johnson, James & Hoggan, Isme A[ldyth] 

A descriptive key for plant viruses. Phytopathology 26(3): 
328-343. 1935. 

The authors explain the desirability of some system for the clas- 
sification based on characters of the viruses rather than on symptoms 
on host plants. They discuss the most important diagnostic characters 
and present a series of tables, the last one being a descriptive key. 

Johnsexi, Alfred 

Zur Blattrollkrankheit der Kartoffel. (On the leaf -roll disease 
of potato.) Kartoffel Zeitsch. Kartoffelhanges 13:150, 1933. 

Uber die Reisigkrankheit der Rebe. (On the twig disease of 
the vine.) Der Deutsche Weinbau, 1913(17-20) 10 p., 1933. 

The author describes fully his experiments and observations which 
lead him to conclude that the disease under study is a true vims dis- 
ease. He considers the disease to be due to the same cause as ^'xon- 
cet'^, “conrt-nou4'\ and leaf curl in other countries. 
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Jones, Leon K[ilby] 

Virus diseases of rasjiberries in Washington. Proe. Washing- 
ton State Ilort. Assoc. 28 : 279-284, 1932. 

A survey brief statements concerning virus diseases on red 

and black raspberries. 

Eed raspberry mosaic. Washington State Coll. Ext. Serv. Circ. 
22, 4 p., 1934. 

A popular discussion of symptoms, cause, importance, distribution 
and control. 

, Anderson, E. J., & Burnett, O[rover] 

The latent virus of potatoes. Pbytopath. Zeitsch. 7(1) : 93- 
115, 1934. 

% 

Tlie authors give the results of their experiments and observations 
fully discussed and tabulated. They reach the conclusion that the 
latent or healthy potato’’ virus of American workers is the same 
as X virus of English workers, while the veinbanding virus often as- 
sociated with it corresponds to the Y virus of the English, and that 
Z virus is probably an attenuated form of the Y virus. 

Tobacco mosaic on spinach. Phytopathology (Abstract) 24(10) : 
1142, 1934, 

The rate of spread of the veinbanding on potatoes. Phyto- 
pathology (Abstract) 24(10) : 1144, 1934. 

Jordi, E. 

Di Blattrollkrankheit der Karto'ffel. (The leaf roll disease of 
potato.) Arbtn. d. Auskunftstelle a. d. Landw. Hochschule 
Riitti-Zollikofen, 1919. 

Jorstad, I[van] 

Melding om plantesykdommer i land-og hagebruket. VIIL 
Sykdommer pa Tomater bg Agurkvekster. (Report on plant 
diseases in agriculture and horticulture. VIII. Tomato and 
cucumber diseases.) Landbruksdirektorens Arsmelding, Til- 
leg C, 55 p., 1934. 

Notes on the symptoms, etiology and control of virus diseases of 
tomato and Cucurbitaceae of occurrence in Norway. 

Karatchevsky, L K. 

(Virus diseases of tomatoes in the Crimea. A year of field 
observations and experiments. In virus diseases of plants in 
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the Crimea and the Ukraine) State Publ. Office for the Cri- 
mea, Simferopol p. 39-58, 1934. 

Detailed descriptions are reported in this paper of the author's 
observations in regard to ‘‘fruit woodiness" of tomato and tobacco 
mosaic (fern leaf). It concludes with an account of wild host in- 
fluence and control measures. 


(Biochemical studies of the ‘‘stolbur’^ disease of the tomato. 

In virus diseases of plants in the Crimea and the Ukraine.) 

State Publ. Office for the Crimea, Simferopol, p. 74-78, 1934. 

“Stolbur" is the local popular name for the “fruit woodiness" 
disease. After discussing the biochemical studies on diseased plants 
concludes that, based on Dunlap's attempt to classify virus diseases 
according to the C/N ratio in the diseased plants the result appeared 
to support the Russian researches in that tomato “stolbur" belongs 
to the “yellows" group of vims diseases rather than to the true mo- 
saic group. 


Die Viruskrankeiten der Tomaten in der Krim. (The virus 
diseases of tomatoes in the Krim.) In Rischkov, V. L. Virus- 
krankheiten der pflanzn in der Krim und Ukraina. For- 
shungs Isnt. der Krim & Inst. f. Pflanzensch. der Ukraine, 
Krimisdat, p. 39-58, 1934. 

Report of observations of the behavior and effect of tomato virus 
diseases. 


Biochemische Untersuchung der Tomatenfrnch verholzung. In 
Rischkov, V.L. Viruskrankheiten der pflanzn in der Krim 
und Ukraina. Forshungs Inst, der Ejpim & Inst. f. Pflan- 
zensch. der Ukraine, Krimisdat, p. 74-78, 1934. 

Comparison of healthy and vims-diseased tomatoes in these bio- 
chemical studies. 

ibkwamtira, T. 

Historical review of X-body, with one example, 1934. 

E^ndrick, James B[lair] 

Cucurbit mosaic transmitted by muskmelon seed. Phytopa- 
thology 34(7) : 820-823, 1934. 

Based on controlled experiments made by the author it was found 
that cucurbit mosaic can be transmitted by muidonelon need. 
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Keuchenius, P. E. 

Waameiiinj^eD over Ziekteii en plagen bij tabak, Med. Bo- 
soekisch-Proefstation 14:12, 1915. 

Refers to ''Kroepoek’’ and ^^Knepoh*’ which are probably same 
as '^KroGpoek'\ 

Keur, John Y. 

Studies of tbe oecnrreiice and transmission of virus diseases in 
the genus Abutilon. Bull. Torrey Bot. Club. 61(2): 53-70, 
1934. 

Detail report of the experiments conducted by the author in seed 
transmission and grafting of different species of Ahuiilon. The dis- 
ease is transmitted by grafting and very rarely by seeds. 

Elapp, £. L., & Spennemann, F. 

Okologie und Abbau der Kartoffel. (Ecology and potato de- 
generation.) Pfianzenbau, Pflanzenschutz u. Pfianzenzucht 
9(8) : 303-313, 19e33. 

Continuation of previous work done by the senior author. Discus- 
sion of theories in regard to degeneration and environmental effect. 

, & 

Strichelkranklieit und Schernabbau der KartoflPel. Versuch der 
Analyse eiiies Falls schwerer, fortschreitender Wuchsstorun- 
gen. (Streak disease pseudo-degeneration of the potato. An 
attempted analysis of a case of severe, progressive growth 
disturbances.) Pflanzenbau 11(2) : 67-68, 1934. 

Report of four years ^ investigation on the study -of the failure of 
certain potato varieties. The authors believe that it is duo to the 
combined effects of adverse environmental conditions acting on an 
impaired constitution. They regard the influence of virus diseases, 
if present, of minor importance. 

Elinkowski, M. 

Der Kartoffelabbau und seine Diagnose. (Potato degeneration 
and its diagnosis.) Die Umschau 37:198-202, 1933. 

Enowlton, Oeorge F[ranklin] 

Beet leafhopper notes. Utah Acad. Sci., Arts & Letters 11: 
238-239, 1934. 

This is not an article on virus disease, but is of interest to students 

' on the subject. 

Xoeh, James, & Johnson, James 

" ; A comparison of certain foreign and American potato viruses. 

^ ^ ' Ann. Appl. Biol. 22(1) : 37-54, 1935. 
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Viruses were obtained from nine foreign countries and compared 
with American forms, with emphasis on mottle, ring spot and vein- 
banding viruses. Mottle and ring spot viruses were present in po- 
tatoes from all nine countries. Veinbanding was found in potatoes 
from six countries. 

Koch, Karl 

Aphid transiTiission of potato yellow dwarf. Phytopathology 
24(10) : 1126-1127, 1934. 

Brief account of test to determine the vector of potato yellow dwarf 
disease, so far Mysus persioae Sulz. appears to bo the active vector 
under field conditions. 

Kohler, E[rich] 

Die Viruskrankheiten der landwirtschaftlichen Kulturpflanzen, 
(The virus diseases of agricultural plants.) Mitt. Deut. 
Landw. Ges. 48:572-573, 1933. 


Untersuchungen liber die Viruskrankheiten der Kartoffel. HI. 
Weitere Versuche mit Viron aus der Mosaik gruppe. (In- 
vestigatioiis on the virus diseases of the potato. III. Further 
experiments with viruses of the mosaic group.) Phytopath. 
Zeitschr. 7(1) : 1-30, 1934. 

A rather lengthy, comprehensive, and fully tabulated account is 
given of the writer’s further studies on the potato mosaic viruses 
M 23, H 19, R 77 and Q. A. 


Virus Krankheiten. In Sorauer^s Handbuch der Pflanzen- 
krankheiten. 1. Band. 2. Teil. 6. Aufl. Berlin, pp. 329-511, 
1934. 

An extensive review of the subject and description of the diseases,, 
arranged after the host plants. 


Beitrage zum Studium des Kartoffelabbaus. Beobachtungeiu 
auf dem Dahlemer Versuchsfelde der Biologischen Belch- 
sanstalt. (Contribution to the study of potato degeneration. 
Observations on the Dahlem experimental field of the National 
Biological Institute.) Landw. Jahrb. 79(2) : 205-217, 1934v 

The author observed that the Aphis, Mysms petmeae^ from peadif 
trees transmitted leaf roll from diseased to healthy potato plants to 
the extent of 100 per cent. He described the symptoms produced by 
different viruses experimentally transmitted. 
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Ueber die blattrollkrankheit und andcre abboimrsachen. Kar- 
toffel. Zeitsclir. Kartoffelbanges, 14:12-13, 1934. 

Der iiaehweis von virus-inf ektioneii an Kartoffelpflanzgut mit 
der stecklingsprobe, Der Zuchter 7:62-65, 1935. 


Miscliimfektionen mit verschiedenen stammen der ringmosaik- 
virus (X-virus gruppe) der kartoffel. (Untersuchungen uber 
die viruskrankheiten der Kartoffel, IV.) Augew, Bot. 17: 
60-74, 1935. 

Kramer, S[imon] P[endleton] 

Bacterial filters. Science. 68(1754) : 88,^ 1928. 

A brief discussion of bacterial filters which do not permit the virus 
of mosaic disease of tobacco to pass. 

Kranzlin, 6[ottfried] 

Beitrag zur Kenntnis der Krauselkrankheit der Baumwolle. 
(Contribution to the knowledge of the curl disease of cotton.) 
Der Pflanzer, Daressalam 6(6-12) : 129-145. 161-170, 1910. 

Relation of cicadas to leaf curl of cotton. 

Beitrage zur Kenntnis der Krauselkrankheit der Baumwolle. 
(Contribution to the knowledge of the curl disease of cotton.) 
Der Pflanzer, Daressalam 7(4) : 327-329, 1911. 

Relation of cicadas to leaf curl of cotton. 

Kunkel, L[ouis] 0[tto] 

Amoeboid bodies associated with Hippeastrum mosaic. Science 
67:693, 1923. 

Reports bodies in Hippeastrum equestre. 


Plant pathology and man. W. B. Saunders Co. 207 p. 1926-27. 
A lecture. 

Heat treatment for the cure of yellow and rosette of peach. 
Phytopathology (Abstract) 26(1): 24, 1935. 

Possibilities in plant virus classification. Bot. Rev. 1(1) :1-17^ 
1935. 
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Discusses the difTerent methods proposed by other workers, the 
importance of biological carriers, evidence of relationships among 
the plant viruses and the new methods for differentiating plant vi- 
ruses. Includes a bibliography of 88 titles. 

Kuprewicz, V. P. 

(Contribution to the physiology of diseased plants. Physio- 
logical data on the injury caused to cultivated plants by 
some fungus and virus diseases.) Thesis Acad. Sci. IT. S. 
S. II. Bot. Inst. Leningrad 71 p., 1934. 

The virus diseases included in this report are potato mosaic, leaf- 
roll and aucuba mosaic. Conclusions are based on experimental data, 

Eiister, Ernst 

Beitrilge zur Kenntnis dcr panasehierten Gehdlze XXIII-XXVIL 
Mitt. Deutsch. Dendrol. Ges. 41 : 347-356, 1929. 


Beitrage znr Konnthis der panasehierten Geholze XXXT — 
XXXII Mitt. Deutsch. Dendrol. Ges. 43:343-348, 1931. 


Beitrage zur Kenntnis der panasehierten Geholze XXXVII — 
XXXI. Mitt. Deutsch. Dendrol. Ges. 46 : 286-293, 1933. 


Beitrage zur Kenntnis der panasehierten Geholze. XXXII — 
XXXIV. Mitt. Deutsch. Dendrol. Ges. 46:116-121, 1933. 


Beitrage zur Morphologie der panasehierten Gewachse. Bioch. 
Zentralblatt. 64 (1 Vs ): 89-95. 1934. 

Euwana, S. L. 

Important diseases of rice crop in Japan. Proc. 4th Pacific Sci, 
Cong. Java 4:203-207, 1929. 

Among other diseases reported by the author he mentioned a rice- 
virus disease called ^'ine no ishhiku byo*' which occurs in the nursery 
beds and fields while the rice is young. 

Lackey, G[harles] F[rankin] 

Restoration properties of Erodium cicuiarum on the attenuated 
curly-top virus. Phytopathology (title) 24(10): 1135, 1934, 

Larter, L. N. H. & Bussell, T. iL 

Leaf stripe in maize. Dissertation for the A. I, C. T. A. 1930-31. 
Unpublished. 
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Lehman, S[amuel] 0[eorge] 

Contaminated soil and cultural practices as related to occur- 
rence and spread of tobacco mosaic. North Carolina Agric* 
Expt. Sta. Tech. Bull. 46, 43 p., 1934. 

Based on carefully planned tests the author gives yield and loss 
data. Also reports his observations in regard to soil transmission, 
its causes, and suggestions to prevent it. The spread of mosaic by 
laborers chewing or smoking while handling plants is also discussed. 

Letoff, A. S. 

(Some notes on diseases of newly cultivated bast yielding plants 
in Daghestan (1930). Diseases and pests of new cultivated 
textile plants.) Int. New Bast Raw Material, Moscow, p. 
37-43, 1933. 

In these notes report is made of a disease of Hibiscus canndbinus 
which has characteristics of a virus disease. The disease is described, 

Likhit4, V. N. 

(The nature and relations of the intracellular inclusions present 
in the mosaic of tobacco.) Meded. Landb Wageningen 34 
(1) : 3-28, 1929. 


Virus diseases of the tomato. Joum. Indian Bot. Soc. 9(273) ; 
114-125, 1930. 

The author gives a brief history of the subjects and gives evidence 
that there is more than one virus. 

., & Dessi, O. H. 

Starch accumulation in stenosised plants. Current Sci. 3(8) ; 
356, 1934. 

A brief note calling attention to the accumulation of starch In 
diseased plants. 

Linford, M[aurice] B[lood] 

Yellows {Delphinium sp.) Plant Dis. Reporter Supp. 65:42, 
1927. 

A record. 

Line, 0. V. 

Phony peach disease bearing. Plor. Exchange 78(3): 33-34, 
1934. 

Beport on quarantine bearing. A new test perfected. Origin of 
name explained. 
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List, G. M., & Daniels, L. B. 

A promising control for psyllid yellows of potatoes. Science 
n.s. 79(2039): 79, 1934. 

This disease has not been proved to be due to a virus but is of in- 
terest to workers in virus diseases. The loss in Colorado in 19,32 was 
8 million bushels of potatoes. No evidence supporting bacterial or 
virus theories. Believed to be a toxin injected into the plant by 
Paratriosa oocicerelli. 

Livingston, L. G., & Duggar, B[enjaniin] M[inge] 

Experiraeutal procedures in a study of the location and con- 
centration within the host cell of the virus of tobacco mosaic. 
Biol. Bull. 67(3) : 504-512, 1934. 

The results of the studies recorded in this paper are given in the 
summary as follows: ‘‘In this paper experimental evidence is offered 
which strengthens the view that the virus of typical tobacco mosaic 
occurs primarily, if not solely, in the protoplasmic components of 
the cell, rather than in the vacuole. Prom observations made it would 
seem clear that the occurrence of intracellular bodies, in hair at least, 
is coincident with or an accompaniment of relatively high virus con- 
centration. The inclusion bodies, both vacuolate and striated types, 
are fragile structures disintegrating on contact with the micro-needle 
or pipette.^' 

Loewenthal, H. 

The cultivation of animal and plant viruses. Arch, fiir Bxper. 
Zellforsch. 15(2-4) : 403-404, 1934. 

A brief summary of the progress in virus cultivation since 1925 
is given by the author. He exi)resses the opinion that progress in 
the cultivation of plant viruses, as opposed to animal viruses has 
been delayed by the difficulty of finding a medium analogous to that 
made from blood plasma and extracts, and suggests that the use of 
some lately discovered growth-promoting substances might give valua- 
ble results along this line. 

Loree, R[obert] P[arls3 

Virus diseases. In raspberry growing in Michigan. Michigan 
Expt. Sta. Circ. Bull. 162:34-36, 1934. 

Brief popular discussion on the following virus dimases of rasp- 
berries; mosaic, curl and streak. 

Ludwig, 0. 

tlber Viruskrankheiten bei Pflanzen. (On virus diseases of 
plants.) Med. Elin. 1:52-55. 1933. 


Deber Viruskrankheiten bei Pflanzen. (On virus diseases of 
plants.) Med. Klin. 2 : 1-10, 1933. 
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Liishington, P. M. 

Note on spike disease of sandal. Ind. For. 42 : 65, 1916. 

In this note the author reports Zi^yphus acnoplut. Dodonaea vifieosa, 
rterolohium vndicum, Argyreia cuneaia^ Solanum indiawi^ (Jassi/i ay>7’i- 
culata and Ficus tsiela as presenting similar symptoms as those of 
spike disease of sandal. 

Lutman, B[enjamin] F[raiiklin] 

Relation of structure of potato leaves to tip burn. Potato 
Mag. 5:1, 6; 22-23, 1922. 

Tip burn is severe when degeneration diseases are present. 

Kac Clement, D. 

riiriiieatioii of plant viruses. Nature 133(3368) : 760, 1934. 

Description of a method adapted from one used by Warburg and 
Christian for the purification of a water-Soluble ferment. It proved 
effective in the preparation of a purified suspension of any of the 
group of plant viruses. 

Malherbe, I. de V. 

Little-leaf or rosette of fruit-trees. Farming South Africa. 
9:312, 315, 1934. 

Malhotra, R. C. 

The effect of mosaic on the reserve materials in Solanvm tuhero- 
mm. Biol. Gen. (Vienna) 9(1) : 257-262, 1933. 

A brief review of the work of others. 

Mandelson, L. F. 

Citrus psorosis control. Department of Agric. and Stock. 
Queensland, Div. of Plant Path. Advisory Leaflet No. 8 . 
4 p., 1933. 

This paper gives a brief discussion of symptoms, varietal suscepti- 
bility, cause, conditions favouring the disease and control. The au- 
thor states that it is probably due to a very slow growing organism. 
It is inserted here because there is some recent evidence in America 
that it is due to a virus. 


The importance of tobacco mosaic. Queensland Agric. Joum. 
42(5): 538-545, 1934. 

Popular paper warning the growers of the importance of the dangers 
of tobacco mosaic. Gives symptoms, effects, nature, manner of spread 
and control of the disease. 


Uanil, P. 

Note sur les necroses foliaires du tabac dans les cultures de 
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vall4s de la Semois en 1934. (A note on the leaf necroses 
of tobacco grown in the Semois valley in 1934.) Bull. Lost. 
Agron. & Stat. Rech. Gembloux 3(4) ; 367-377, 1934. 

^ Eeport of a disease on tobacco of new occurrence in the Semois 

Valley, Belgium. The symptoms of the disease are described, no- 
fungus or bacterium was found, although ordinary virus of ordinary 
tobacco mosaic was isolated in three occasions from the spots, it has 
not been determined if there is any association of the disease and 
any virus disease; nevertheless, from the evidence obtained the author 
concludes that this disorder is due to one or more specific viruses. 


De la differenciacion de certains virus phytopathogenes par 
Taction des complexes. (On the differentiation of certain 
phytopath ogenic viruses by the action of complexes.) 
Compt. Rend. Soc. Biol. Paris 118(4) : 376-379, 1935. 

Eeport of experimental work on inoculations under controlled con- 
ditions. 

Manns, T[homas] F[ranlclin] 

Our present knowledge on the dissemination of yellow and little 
peach. Trans, of Penn. Hort. Soc. Bull, of the State (Del- 
aware Board of Agric. 23(5), 1933. 

The author reports that Macropsia trimamlata (the vector for peach 
yellows and little peach) lives primarily on the plum. He finds it 
in abundance P. salicina and other Japanese varieties and very sparing 
on the peach. Budding experiments show that plums are carriers of 
these diseases and that they show few or no symptoms. The death 
rate in peach orchards is greater when near plums than when not near 
them. ^^It is quite probable that the plums are the hosts which have 
brought the viruses of little peach and yellows into America. 

, & Manns, M. M, 

Plums as factors in the dissemination of yellows and little peach. 
Trans. Penn. Hort. Soc. 24(6) : 72, 1934. 

This is a continuation of the preceding paper. The Japanese plums 
(PrwiiLS salioina and P. simonU and varieties) carry peach yellows 
and little peach, with more or less masking. The European (P. do- 
mestica) and American (P. Americema) are not as good carriers as 
the Japanese species. The Oriental specie (P. myrohalon and P. fiitff* 
noniana) are capable of masking both yellows and little peach. 

Note: Dr. Manns has been studying peach yellows and Httle peach 
for many years. Beports of progress are in the Annual Beports of 
the Delaware Agricultural Expt. Station. 

- & Adams, J[une8] F[owler] 

Department of Plant Pathology. Delaware Agric. Sxpt. Sta. 
Ann. Bpt. 1932-33 (Bull. 188 ) : 3&-46, 1934, 
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Studies on the masking of yellows and little peach in other species 
of Prunuft indicated that some varieties of plums nmy act as carriers 
of these diseases, which can be disseminated from them by the leaf- 
hopper Macropsis' trimaculata which lives principally in 
very seldom is found on jjeacli trees. Budding exi)erimcnts are de- 
scribed. 

Manzoni, L. 

Attenti al roueet. (Attention to roncet). Battaglie Rurali 
2(3): 2, 1933. 

The author regards roncet or leaf roll of the vine to be caused 
by a filterable virus. In his opinion the disease was introduced into 
Italy with susceptible varieties from America. He gives some methods 
of control. 

Marchal Emile [Jules Joseph] 

Observations c*t reoherclies effectues a la Station de Phyto- 
patliologie de T Etat pendant rannee 1933. (Observations 
and rosearclies carried out at the State Pliytopa^hological 
Station during the year 1933). Bull. Inst. Agron. and des 
Stat. de Res. de Genibloux. ni(2) : 97-106, 1934. 

This report contains interesting notes on sugar beet, mangolds, to« 
bacco and daldia mosaic. 

Martin, W[illia]im H[ope] 

Influence of degenei'ative diseases on yield. New Jersey Hints 
to I’otato Growers 7(6) Oet. 1926. 

Po])ular. 

Martinoff, S. I. 

(Mosaic or Keisigkrankheit of the vine.) Agriculture, Sofia 
38(2): 6, 1934. 

As results of an official survey, the author found a vine disease, 
which was of some importance in 1930, spreading rajndly and caus- 
ing considerable losses. lie states that the disease shows much re- 
semblance to vine mosaic in Czccho-slovakia. Reviewing the literature 
on the subject he notes what has been named as “mal nero’’, ^‘reisig- 
krankheit ^ ** roncet ’ “ court-nou6 ** rougcan ‘ ^ brunissure ’ 

etc., are but different manifestations of the virus troubles, either due 
to varietal responses of the host or to ecological conditions. Descrip- 
tion is given of the symptoms. No conclusion has been reached as 
to insect vectors, although the author suggests the possibility of two 
forms of Phylloxera (P. vastatrix^ P. gallicola and P. radicicola), la 
the opinion of the author this disease is widely distributed aU over 
the world and control measures are needed. 
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Martyn, E[ldred] B[ridgeman] 

Mosaic disease of cane, Agric. Journ. British Guiana 2(2) : 

112-113, 1929. 

The author states that there is some doubt among a number of 
planters and others concerned with the sugar industry of the colony 
as to the appearance and nature of mosaic disease of sugar cane. 
Although the disease has been wide-spread over the world it is ab- 
sent from British Guiana. The author gives a brief description of 
symptoms. 


Botanical and Mycological Division. Annual Report 1929. 
Agric. Journ. British Guiana 3(4) : 226-233, 1930. 

(This annotation is to correct the one on 18(1-2): 239 which is 
wrong.) ‘‘The mosaic disease, though not yet known in British 
Guiana, occurs in Surinam, and I was enabled to see instances of 
it on an estate in the neighborhood of Nickerie. The cane principally 
affected was D-625, the variety so universally grown in this colony. 
At one time, I was informed, several fields had been badly infected 
and no steps having at first been taken to control the disease, np 
to 100 per cent infection had occurred upon 3rd and 4th ratoons. 
But by rouguing and replacing with the more resistant I>-109, or 
in the worst areas by Uba, the disease has subsequently been kept 
under control, and has never spread from the section of the estate 
where it originally appeared.” (Change made at the request of the 
author.) 


Report of the botanical and mycological division for the year 
1932. British Guiana Dept, Agric. Divisional Rpts. 1932: 
117-121, 1934. 

Brief notes on sugar-cane mosaic and Liberian coffee-phloem necrosis. 

Uassee, A. M. 

On the transmission of the strawberry virus ‘‘yellow edge” 
disease by the strawberry aphis together with notes on the 
strawberry tarsonemid mite. Journ. Pom. & Hort. Sci. 13 
(1) : 39-53, 1935. 

This paper is a record of the study of the transmission of this 
disease by insects. The disease is ti'ansmitted by the strawberry 
aphis (Capitophoms fragariae Theo.) during June but not during 
the latter part of July and August. It is not transmitted by the 
strawberry tarsoneimid mite {Taraoasemm fragariae Zimm.). 

SbBsey, R. E. 

Section of Botany and Plant Pathology, G. A. B. G. Final Re- 
ports on experimental work in 1932-33. Gezira. Agric. Res. 
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Serv. Ann. Rpt. for the year ended 31st December 1933, p. 
126-146, 1934. 

In this report cotton -leaf curl disease is included and description 
of experimental work described as well as its insect vector Bemisia 
gossypipi0rda, 

Matsumoto, Takashi, & Somazawa, Koetsu. 

Immunological studies of mosaic diseases 1. Effect of formol- 
ization trypsinization and heat-inactivation on the antigenic 
properties of tobacco mosaic juice. (The Phytopathological 
Laboratory, Taihoku Imperial University, Contribution No. 
8.) Journ. of Society of Tropical Agriculture 3:24-33, 1931. 


Immunological studies of mosaic diseases. IV. Effects of ace- 
tone, lead subacetate, barium hydroxide, aluminium hy- 
droxide, trypsin and soils on the antigenic property of to- 
bacco mosaic juice. Journ. of the Soc. of Trop. Agric. 6: 
671-682, 1934. 

The author partially purified tobacco mosaic by the use of acetone, 
lead subacetate, barium hydroxide, aluminium hydroxide, etc., and 
found that mosaic juice remained antigenic as long as it was infec- 
tious. Confirmed Lojkins and Vinson’s results that trypsin was able 
to inactivate the infectivity of virus when treated with acetone. The 
antigenic property and infectivity of the virus were impaired by 
passing through soils, especially sterilized and dry soils. The sero- 
logical reaction may be due not to modified plant protein, etc., but 
to antigenic properties of the virus. It appears probable that the 
virus may be absorbed by the roots of plants in nutrient solutions. 

Me Carthy, G. 

Progress Report of Forest Adminitration in Coorg for 1898 
-1899. 

This report contains the first published record on spike disease of 
sandal that has come to the attention of the compilers. 


Unpublished memorandum on the future supply and culture 
of sandal in Coorg, 1899. 

In this memorandum the external symptoms of spike disease of 
sandal are well described. 

Me Glean, A. P. D. 

Streak disease of sugar cane. Proe. South African Sugar Tech. 
Asso. 7:73-79, 1933. 
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Me Cubbin, W[alter] A[lex] 

Peach yellows report 1929. Proc. State Hort. Assoc. Pennsyl- 
vania 7:113-118, 1930. 

A survey. 

Me Kenny-Hughes, A. W. 

Les pueerons com me veeteurs du breaking des tulipes. (Plant 
lice as vectors of ‘"breaking” of tulips.) Deux. Cong. Int. 
Path. Comp. Paris. II Compt. Rend, et Comm. p. 447-449, 
1931. 

A brief review with special reference to insects. 

Me Kinney, H[arold] H[all] 

Etude sur les melanges de virus. (Study on virus mixtures). 
Deux. Cong. Int. Path. Comj). Paris 1931. II Comp. Rend, 
et Comm. p. 449-453, 1931. 

A brief review. 

Me Rae, W[illiam] 

Effect of mosaic on the tonnage and the juice of sugar cane in 
Pusa. Indian Journ. Agric. Sci. 1(5) : 527-533, 1931. 

Based on analysis and experiments the author illustrates with tables 
the results obtained in general. The loss in purity is more apprecia- 
ble in Coimbatore seedlings than in tonnage. 

, & Subramaniam, L[ekshniinarayapiiram] 

S[ubrania] 

Effect of mosaic on the tonnage and the juice of sugar cane in 
Pusa, Part III. Indian Journ. Agric. Sci. 3(5) : 870-880, 1933. 

In continuation of previous work it was found during the season 
1932-33 from the experimental plots, that less juice was extracted 
from mosaic-infected than from healthy canes. There was slightly 
less glucose from diseased canes than from healthy ones, but the other 
diiferences were so small that they were not statistically significant. 


Effect of mosaic on the tonnage and the juice of sugar cane 
in Pusa, IV. Indian Journ. of Agri. Science. 4(5) : 787-796. 
1934. 

This paper gives the results of field studies. 

Mo Whorter, F[rank] P[adeii] & Boiiqnet, A. O. B. 

Suggestions for the control of tomato and tomato mosaic and 
streak. Oregon Agric. Expt. Sta. Circ. Inf. 84, 4 p. 1933. 
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Englisli form of tomato sjiotted wilt found in Oregon green- 
liouse. U.S.D.A. Br. Plant Indus. Plant Disease Reporter 
18(5): 25-26, 48. 

Based on ohservatioiis made on the oriiamoiital ydaiits or native 
weeds in association with tomatoes alTccted by the Eiifrlisli form of 
spotted wilt, it is concluded that the disorder must have been in- 
troduced on seed imported direct from England. 

Megaw, W. J. 

The iiiiproveineiit of stoeks of potatoes by selection. Jonrn. 
Min. Agvic. Northern Irelan.l 3:.ini-i;Ui, 1031. 

A disenssioM of rate of degeneration, prevention of detf^rioration, 
propagation of selected stock and data on yields, 

Mejia, R. 

El mosnieo de la cana eii Antiotpda. IRil. Agric. Soc. Antio- 
qiua Agrie. ( V)lombia, 8(494): 3-9, 1934. 

Merkenschlager, F[ritz] 

Znr Diagnos(> rind Pronose des I^flaiizwerters der Kartoffeln. 
(On the diagnose and prognose of the value of the potato 
plants.) Der Kartofrelhan 16:109-111, 1932. 

& Klinkowski, M. 

TJehor die Degeneration der Karto'ffelabhau). (On the degen- 
eration of the potatoes.) Wiener Landw. Ztg. 82:67-68, 
1932. 

Meyer, H[ans] 

Das Chlorose — und Panaehiireprohlem hei Chlorellen. II. Beih. 
Bot. Centralhl. 51:170-203, 1933. 

Mikhailova, P. V. 

(Anatomy of tomato plants affected with fruit woodiness. In 
virus diseases of plant in the Crimea and the Ukraine.) State 
Publ. Office for the Crimea, Simferospol p. 79-92, 1934. 

The author states that tomato fruit woodiuess present in the struc- 
ture of the mesophyll and in the diseased leaves is characteristic of 
virus diseases. 

& Pivovarova, R. M. 

(Consideration on the anatomical method of diagnosing virus 
diseases of the potato. In virus diseaes of plants in the 
Crimea and the Ukraine.) State Publ. OlBee for the Crimea. 
Simforopol, p. 93-108, 1934. 
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Based on the anatomical changes that virus diseases cause in the 
tuber of the potato plants the authors discuss and give the results 
of their studies arranged in tabular form. The results given show 
that they are inclined to accept Quanjer^s classification rather than 
the views given by von Brehmer and Rochlin. 

Mlntosh, T. P. 

Potato notes. Gard. Chron. 91:66-67, 1932. 

Brief popular notes. 

Moore, E[md] S[tella] 

The kromnek disease of tobacco and tomato in the eastern Cape 
Province. Farming So. Africa 8 : 378-380, 1933. 

General popular account. 

& 

tiber die anatomische Diagnotikmethode der Kartolfelnvirus- 
krankheit. (On the Anatomical diagnostic method of po- 
tatoes virus disease.) In Rischkov, V., Viruskrankheiten der 
pflanz in der Krim und Ukraina. Porshung Inst, der Krim 
& Inst. f. Pflanzench. der Ukraine, Krimisdat p. 93-108, 1934. 

Samo as above. 

, & Wager, V. A. 

Kromnek : A serious tomato disease. Farming in South Africa, 
June, 1934. 

Popular account warning the growers. 


The leaf curl or crinkly dwarf disease of tobacco. Farming 
in South Africa, June, 1934. 

Brief popular description of the disease giving control measures. 

Morgenthaler, 0. 

Die Blattrollkrankheit der Kartoffel, eine Infektion Oder eine 
Ernahrungs-storung? (Leaf roll disease of the potato, an in- 
fection or a nutritional disturbance?). Mitt. Naturforsch. 
Gesellsch. Bern. 1933, p. M-45, 1934. 

Brief notes on the history of leaf -roll disease during the last thirty 
years. 

Morris, 0. M. 

Apple rosette. Wahington Agric. Expt. Sta. Bull. 177, 30 p., 
1923. 

The author states that apple rosette is a functional or nutritional 
disorder of apple and pear trees. After disenssing its rela^a to 
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soil, fertilizer, pruning and other cultural practices concludes that 
growing a leguminous cover crop or shade crop in the affected or- 
chard gave the best results in recovery from the disease. The author 
does not consider apple rosette as a virus disease. 

Morstatt, H[ermann] A[lbert] 

Die Degeneration bei unseren Kulturpflanzen, (Degeneration 
in our crop plants.) Blatt Pflanzenbau u. Pflanzenzucht 1: 
49-51, 1923. 

Brief popular account on deterioration. 


Viruskrankheiten der Pflanzen. (Virus diseases of plants.) 
Pflanzenbau 1 : 57-58, 1924. 

Brief popular account. 


Entartung, Altersschwache und Abbau bei Kulturpflanzen, 
insbesondere der Kartoffcl. (Degeneration, senile decay and 
running out of cultivated plants, especially the potato.) 
Naturw. und Landw. Heft. 7, 74 p., 1925. 

The author discusses the concepts of degeneration, senile decay and 
running out, and develops his theory of an ecological basis for de- 
terioration, especially of potatoes. 


Der gegenwartige Stand unserer Kenntnis der Degeneration. 
(The present position of our knowledge on degeneration.) 
Angeu. Botanik 13 : 81-83, 1931. 

Brief account of ecological theory of deterioration at this time. 


Degeneration bei Kulturpflanzen und die Frage ihres Vorkom- 
mes bei Sisal. (Degeneration on cultivated plants and the 
question of its occurrence on Sisal). Tropenpflanzen 34(3) ; 
95 - 99 , 1931. 

Essentially the same as the above citation. There seems to be no 
deterioration in Sisal. 

Morwood, B. B. 

Potato diseases. Queensland Agric. Journ. 40:382, 395, 1933. 


Potato diseases. Queensland Dept. Agric. & Stock. Phytopath. 

Leaflet 23, 12 p., 1933. 

Popular. 
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Mottet, S[eraphin Joseph] 

La (legeiu'-resconce de la poinme de terre. (The potato degen- 
eration.) douni. Soc. Nat. Hort. France 4(23) : 263-268, 1922. 

Murata, T. J. 

(Insect pests of the rice and barley and their control.) 364 
p., 1915. 


(Dwarf di.sease of rice plant.) Journ. Japanese Agric. Soc. 
604:47-50,1931. 

Murphy, Paul A[loysius] 

Potato inspection service. Agric. Gaz. 6(3): 1-7, 1919. 

Popular aocomit about potato seed inspection, specially in regard 
to the so-called running ont^^ -wliicl) in the opinion of the author 
is mainly caused by mosaic or leaf-roll diseases. 


Discussion on “Ultra-Microscopic Viruses”. Proc. Koyal Soc. 
B 104: 540-542. 1929. 

The author expresses the opinion that plant virus diseases are 
more homogeneous than animal virus diseases. He divides the plant 
virus disease into two groups — ^those that are transmitted mechanically 
and those only by grafting or budding. He also states that he has 
found individual plants of the up-to-date ^ ^ variety of potato that 
were virus-free. He states that ** perhaps the most important dif- 
ference between plant and animal virus diseases consists in the very 
great regularity with which insects act as vectors of the virus dis- 
eases of plants 

Nattrass, R. M. 

Annual Report of the Mycologist for the year 1933. Cyprus 
Dept. Agric. Ann. Rpt. 1933:48-57, 1934. 

This report contains brief notes on potato and tomato virus dis- 
eases. 

Neill, J. C., Brion, B. M.. & Chamberlain. E. E. 

' * Sore-sliiir ' : a virus disease of blue lupines. New Zealand 
Journ. 49(3): 139-146, 1934. 

The authors report the occurrence of a disease on blue lupine in 
Ncav Zealand and call it ^ ^ sore-shin ^ \ Description is given of the 
symptoms of the disease. From diseased material a Fusarium and 
bacteria were isolated but both failed to transmit the disease. Virus 
inoculation resulted in successful reproduction of the disease. No 
transmission occurred through the seed. 
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Nelson, Ray 

Mosaic disease iiroblems. Light thrown on this serious disease 
by a new discovery by Eay Nelson of Michigan Station. 
Michigan Quart. Bull. 6(3) : 128-130, 1923. 

Popular note's in relation to the author’s paper which appeared in 
Tech. Bull. 58 of Michi^jaii Agrieiiltiiral Experiment Station. 

Neuwiler, E. 

Karto'flPelanbannesluncke der Verciningiing Schwerzerijeher 
Yerjuclis — yermittlungegtcllcn fur Saatkarto'ffeln. (Potato 
cultivation experiments of the Association of Swiss Experi- 
ment Stations and Agencies for seed potatoes.) Landiv. Jahrb. 
der Schweiz 45:513-538, 1931. 

The results of field studies over a scries of years. 

Newton, William 

Virus diseases of potatoes iu Britisli ColoTvibia. Amer. Potato 
Journ. 8(1) : 13-15, 1931. 

Popular. Begen oration strains of potatoes were recognized by farm- 
ers before we knew much about virus diseases. 

Nielson, Olaf 

Kartotrelsorter og KartoflPelsygdomme. Fortsatte orienterende 
uiiderspgelsen. (Potato varieties and potato diseases .) 
Saertryk of Tidsskrift for Planteavl, Kobenhavn. Bind. 40 
(1) : 105-118, 1934. 

This paper includes a very brief discussion of mosaic and leaf-roll 
diseases of potatoes. 

Noble, R[obert] J[ackson] 

Australia : Success in control of bunchy top disease of banana 
in New South Wales. Intern. Bull. Plant Prot. 7:195, 1933. 


Australia: surainary of plant diseases recorded in New South 
Wales for the season 1932-1933. Internt. Bull. Plant Protect. 
8(1) :3-5, 1934. 

The virus diseases reported were: Fig mosaic is widespread but 
geuGTally unimportaut. Pecan rosette was recorded for the first time. 
Mosaic occurred on Zinnia elegans and Iceland poppy (Papaver nw 
dicaule), 

Oofemia, G[eraldo] 0[fi[hnaria] 

The transmission of the Fiji disease of sugar cane hy an insect 
vector. University of the Philippines Nat. and Appl. Science 
Bull. 3(3) : 277-280, 1933. 
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The author gives evidence that this disease is transmitted by PerWfi- 
siella vastatrix. This is followed by a comparison of this disease 
with the bunchy -top of Abac& which is transmitted by TentaUmia 
nigronervosa. 


Bunchy-top of Abaca : its nature and control. Philippine 
Agric. 23(3) : 174-186, 1934. 

Continuation of previous work cited above. 

& Buhay, O. O. 

Bunchy-top of Abaca or Manila hemp: II. Further studies on 
the transmission of the disease and a trial planting of Abaci 
seedlings in a bunchy-top devastated field. Philippine Agric. 
22(8) : 567-581, 1934. 

Due to the fact that bunchy-top of Abac4 in the Philippine Islands 
has not been found spontaneously on bananas and that the authors 
were unable to transmit it by means of Pentaionia nigronervoaa they 
concluded that the virus of banana bunchy-top in Australia is differ- 
ent from that on Abac4 in the Philippines. Data are given on the 
transmission experiment and procedure for rehabilitation of devas- 
tated fields due to the disease. 


Bunchy-top of Abac&. Univ. of the Phil. Coll, of Agric. Exp. 
Station, Circ, 27, 13 p., 1934. 

A popular papor giving symptoms of the disease, methods of spread 
and control. 


Our work on plant diseases. Philippine Agric. 23(5) : 467-475, 
1934. 

A popular account for the Silver Jubilee number in which the au- 
thor gives brief notes on the work done on plant pathology in the 
Philippine College of Agriculture during the last 25 years. He gives 
special attention fo the following diseases: Abac4 bunchy-top, Fiji 
and mosaic diseases of sugar cane. 

Ogilvie, l.[awrence], Swarbrick, T., & ThompBon, 0. R. 

A note on a strawberry disease resembling the American 
‘‘crinkle^’. Agric. & Hurt. Res. Sta. Univ. Bristol, Ann. 
Bpt. 1933:96-97, 1934, 

Brief note reporting a disease vwy similar to that desedbed by 
Eeller and Vaughan in United States known as erihkle and elasBad 
under the virus group diseaimB. 
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Oor1;wijn Botjes, J. 0. 

Die Gesunderhaltung der Saatkartoffeln. (The maintenance of 
healthy-potato seed.) Pflanzenbau (Berlin). Feb. 15, 1925. 

The results of studies on field experiments in which the fields were 
planted on different dates. 


De invloed van abnormale minerale bemestingen op de aardap- 
pelplant. De vatbaarhoid voor viruszickten in verbani met 
abnormale Kalibemestingen. (The effect of abnormal min- 
eral fertilizing on the potato plant. The susceptibility to 
virus diseases in connection "with abnormal potassium fer- 
tilizing.) Landbouwk. Tijdsehr. Maandbl. Nederl. Genootsch. 
Landbouwwetensch. 44:749-754, 1932. 

Opitz, E., Tanun, E.,' Goepp, E., Bathsack; E., & Soltani, F. 

Beitrage zur Kartoffelbau, insbesondere zum Abbauproblem. 
(Contribution to potato cultivation, specially in connection 
with the degeneration problem.) Landw. Jahrb. 79(5) : 737- 
781, 1934. 

This is a detailed report of five years, experiments conducted by 
the authors. It is very comprehensive and the results obtained 
tabulated. Reference is made to the works of others in regard to 
degeneration diseases of the potato. 

Orton, CClayton] B[oberts] 

The virus diseases of plants. Bull. Amer. Delphinium Soc. 
4:26-33, 1933. 

Popular. 

Orton« W[illiam] A[llen] 

Phytopathology. Environmental influences in the pathology of 
Solanum tnherosvm. Joum. Washington Acad. Sci. 3(7) : 
180-190, 1913. 

In this paper the only reference in relation to virus diseases is on 
page 189, which states: ^'Both leaf roll and curly dwarf develop sud- 
denly from hitherto healthy stocks and both are transmitted by plant- 
ing tubers from diseased plants. That whole districts should be af- 
fected as in Westphalia in 1907 and in Colorado in 1911 indicates a 
physiological deterioration due to environmental relations unless a 
parasite should be demonstrated, which has not yet been done.” 

Osborn, H. T. 

Incubation of the virus of pea mosaic in the aphid, Macrosiphvm 
get, Phytopathology (Abstract) 25(1) : 31, 1935. 
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Incubation period of pea mosaic in the aphid, Mmrosiphum pisu 
Phytopathology 26(2) : 160-177, 1035. 

Detailed diseiisaion based on observations made in experimental 
work. It was diffieiiU to transmit this mosaic by mecbanical methods. 

Palm, B[jorn] T[orwald] 

The gainetopliytes in a composite affect od with Aster yel- 
lows Svensk Dot. Tidskr. 27(4) : 420-437, 1933, 

In plants of Troximon glaumim spontaneously affected by aster yel- 
lows in Colorado, the author did not observe any abnonnalities in 
the dev(>loj)mcnt of the anthers, ta, petal, and sporogenous tissues, and 
male ganiotopliytes. Other abnormalities or occurrence are described. 
He nssmnos tlie theoretical possibility that the pollen from an in- 
fected plant }nay convey the virus to the embryo sac of a healthy 
ou(3 in the process of fertilization. 

Pape, H[einrich] 

Die Mosaikkrankheit cler Lilien. (The mosaic disease of lilies.) 
Gartenwelt 37 : 324-325, 364, 1933. (Zentrabl. Bakt. (Ab- 
stract) II 89(17-20) : 431-432. 1934.) 

Description of the disease which is transmitted by Aphis gossypiL 
Behavior of the disease is given and varietal susceptibility. 

Patch, Edith M[arion] 

Aroo.stook potato insects. Journ. Econ. Bnt. 15 : 372-373, 1922. 

List of 21 species in addition to aphids. Some may transmit de- 
generation diseases. 

Marooned in a potato field. Sci. Mo. 16:166-180, 1922. 

Discussion of a species of aphid that transmits diseases and over- 
winters on rose bushes. 


Potato aphids. Maine Agric. Bxpt. Sta. Bull. 323 , 1925. 

A discussion of aphids infectmg potatoes and other solanaceous 
plants. This is of interest because some of these insects are vectors 
of virus diseases. 

Park, Malcolm 

Bunchy top disease of plantains. Ceylon Dept. Agric. Leaflet 
18 , 2 p., 1934. 

Popular, 
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Peacock, Walter M[iller] 

Kouguing seed potato fields. Potato News Bull. 1(10): 214* 
216, 1924. 

Popular. 

Peltier, George L[eo] 

A mosaic disease of wheat. Boston meeting. Plant Path. Sec- 
tion (Abstract) Dee. 27-30, 1922. 

Paper read. A record of the disease. 

Ferret, Claude 

Maladies de la poitime de terre. Maladies de degenerescencc. 
Eapport sur le foiietionnement de I’lnstitut des Eecherches 
Agronomiques pendant I 'annee 1931. (Diseases of the po- 
tato. Degeneration diseases. Eeport on the work of the 
Agrienltural Eesearch Institute for the year 1931.) Eep. 
Francaise, Min. Agric. Inst. Ees. Agron. 42 bis, rue Bour- 
gone. Paris Vile p, 356, 1932. 

Pethybridge, G[eorge] H[erbert] 

Potato diseases. Journ. Min. Agric. 41(2) : 125-136, 1934. 

The author makes reference to Bechhpld ’s and Erbe copper method 
for diagnosing leaf roll, which appears to be useless. 

Petre, A. W. 

Factors influencing the activity of tobacco mosaic virus prep- 
arations. Cont. Boyce Thompson Inst. 7(1): 19-28, 1935. 

The author reports improvements on the Vinson & Petre lead pre- 
cipitation of mosaic virus from tobacco leaves. He believes that suc- 
culent plants are more susceptible than non-succulent plants of the 
same species. 

Petri, L[ionello] 

Court-noue de la vigne. Deux. Cong. Int. Path. Comp. Paris 
1931. II. Compt. Eend. et Comm. p. 441-443, 1931, 

A brief r^sumi. 


Eassegna dei casi fitopathologici osservati nel 1933. (Review 
of phytopathological records noted in 1933). Boll. R. Staz. 
Pat. Veg. n. s. 14 ( 1 ): 1-78, 1934. 

This report contains information on * ' court-nou6 ’ ' of the vine, re- 
garded by some authors as caused by a virus and on bitter pit of 
apple. 
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Suirarricciamento (court-nou4) della Vite. (On leaf roll 
(court-nou4) of the vine). Boll. R. Staz. Pat, Veg, n. s. 14 
(2) : 273--278, 1934. 

In this paper the author expresses his opinion that this disease 
belongs to the virus group, which has been included in the third edi* 
tion of Sourauer’s Handbook of Plant Diseases. He discusses the as- 
sertion by Viala and Marsais who stated that the disease is due to 
the fungus Pumilus medullae. 


Degenerazione e necrosi del cambio dei Peri e dei Meli nel 
Trentino e in Alto Adige. (Degeneration and necrosis of 
the cambium of pear and apple trees in the Trentino and 
the Upper Adige.) Boll. Stat. at. Veg. Rome, n. s. 14(3); 
281-326, 1934. 

The author does not regard in this paper the disease as caused by 
a virus, but we include it due to its similarity of symptoms. 

Piemeisel, B. L. 

Weedy abandoned lands and the iVeed hosts of the beet leaf 
hopper. U.S.D.A. Circ. 229, 23 p.^ 1932. 

This is not a work on virus diseases of plants but is of interest to 
students on the subject, Eutettiof tmeUw Baker being the insect vec- 
tor of beet curly top. 

Pierce, W[alter] H[oward] 

Resistance to common bean mosaic in the Great Northern field 
bean. Journ. Agric. Res, 49(2) ; 183-188, 1934. 

Beport of results obtained in field and greenhouse tests with cer- 
tain strains of beans. The results showed that nine strains are im- 
mune to common bean mosaic and some tolerant to yellow bean mo- 
saic. 

Pittman, H. A. 

Virus diseases of plants. With particular reference to the 
spotted or bronzy wilt disease of tomatoes. Journ. Dept. 
Agric. Western Australia ser. 2., 11(1) : 123-140, 1934. 

This paper deals almost entirely with spotted wilt of tomatoes. 
Gives the behavior of a considerable number of hosts to this disease. 
Gives detailed account of symptoms. 

Plant^gen, Maria H. J. 

Patbolpgisehe verandenrigen in het phoem. (Pathological dis- 
turbance in the phloem.) Thesis tlhiv. Utrecht (HoUa^ 
brukkery, Baarn). 108 p., ip2. 
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In this rather extensive paper the author reports hie experimentiU 
studies on the transmission and inoculations in regard to the phloem 
necrosis disease of coffee in Surinam. 

Porter, D. B. 

Infectious nature of potato calico. Hilgardia 6(9) : 277-294, 
1934. 

This appears to be a virus disease. The author gives a History of 
the disease, symptoms, results of field and experimental studies, meth* 
ods of transmission and effects on yield. 


Relation of virus diseases to potato production in California. 

California Agric. Expt. Sta. Bull. 587/32 p., 1935. 

This bulletin gives a discussion of some of these diseases, including 
variations of symptoms, tuber indexing, r^te of spread in the field, 
insects in relation to spread, varietal resistance and yield. The yield 
of table stock may be reduced 25 per cent. 

Price, W[illiam] 0[on.way] 

Isolation and study of some yellow strains of cucumber mosaic. 

Phytopathology 24(7) : 743-761, 1934. 

Descriptions of the behavior on different hosts of some yellow 
strains of cucumber mosaic and method ,of isolation. 

Purdy Beale, Helen 

Specificity of the precipitin reaction in tobacco mosaic disease. 

Journ. Expt. Med. 64 : 463-473, 1931. 


The serum reactions as an aid in the study of filterable virus 
of plants. Contrb. Boyce Thom. Inst. 6(3) ; 407-435, 1934. 

The author reviews the literature on the subject and a precipitin 
reaction is recommended as a qualitative test in the detection of 
masked carriers in the identification of new hosts and in the classifica- 
tion of plant viruses. The reaction of several hosts is given to pre- 
cipitin reaction with antiserum of tobacco virus I. A method for 
determining the antigenic content of saline extracts of tobacco vims 
I to which phenol has been added is described in detail. Descrip' 
tion is given of Holmes' method of estimating local lesions. Results 
are given in using different numbers of plants (Nicotiana glutinoaa 
L.) inoculated with known concentrations. A quantitative relation is 
shown to exist between the antigenic content and the active virus 
concentration of 11 separate extracts compared in eight different 
pairs. In seven out of eight of these pairs the concentration of vims 
probably does not vary more than 80 per cent and in the case of the 
remaining pairs, probably less than 50 per cent. The value of serologic 
te^iqne is discussed. 
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Quanjer, H[6ndrick] M[arius] 

De stand der onderzoekingen over de bladrolziekte, de mosaick- 
ziekte, de Krinke en de stippelstreepziekte. (The point 
reached by the investigations into the leafroll disease, the mo* 
saic disease, the crinkle disease and the speckle streak dis- 
ease.) Voordracten Ecrsten Aardappeldag Cent. Com. Inzake 
Kenririg v. Gewassen, Wageningen p. 9-19, 1922. 


(Influence of fertilization on the health of the potato.) Die 
Ernahrung der Pflanze, 26:19^198, 1929. 

A general paper with some attention to virus diseases. 


De selectie van den aardappel en de invloed van nitwedige 
omstandigheden, speciaal van de bemesting, op het resultaat 
daarvan. Voordr. 4 Aardajipeldag Centr. Com. Kenr. Ge- 
wass., Gehoud. Wageningen. (Selection of potatoes and the 
influence of external circumstances, especially of fertilizing 
on the results of this selection.) Lecture 4 , Potato day 
Central Committee for testing — Wageningen.) July 1930, p. 

542-552, 1930. 

Results of studies on virus diseases in which fertilizers were tested 
for control. The insect Myzus persicac does not thrive in certain 
regions. 

, Thung, T. H., Elze, D[avid] L[eon], & Likhite, V. 

De virusziekten der planten. (Virus diseases of plants.) Land- 
bouw. Tijdschr. der Ver. van Landbuw. 6(10) : 793-836, 1930. 

A rather extensive and very comprehensive account of virus diseases 
of plants with the following chapters : 1.. Introduction. Agricultura) 
and scientific importance of the virus diseases. Definition of virus 
diseases. Bacteriophagy. 2. Genetical research. Deterioration of po- 
tatoes and sugar cane. Infection and variability of host plants and 
parasites. Asexual propagation of cultivated and wild plants, mosses 
and fungi. Breeding resistant varieties of sugar cane and potatoes. 
3. Ecological methods. ‘^Running out'' or ‘‘Abbau".. Importation 
of sugar-cane cutting from mountain regions. Importation of seed 
potatoes. Mycorrhiza-hypothesis. Climate and mapure. 4. Grafting 
and budding as methods of investigations. Infectious chlorosis of or- 
namental plants. Peach yellows". Comparison of viruses of pota- 
toes, sandal tre6 and hop. Quercinatype of Datura stramonium, 
Bacteriological, mycological and helminthological methods. Sereh dis- 
ease of sugar cane. Curly top" of sugar beet. Leafroll of po- 
tato. Tobacco mosaic. 6. Enzymatic methods. Investigations of the 
juice of mosaic tobacco and other plants. Comparison of dilferencfc 
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mosaic diseases. Physiological investigations of leafroll and healthy 
potato plants. Spread of virus thru different manured plants. 7. 
Morphological and histological methods. Four types: 1. ChlorosiB, 
(Phloemnecrosis, gummosis of vascular bundles, Pseudo-virus dis- 
eases); 2. Mosaic diseases; 3. Necrotical diseases. 4. AUoiophylly. 
8. Methods of pure culture of virus diseases and of virus free planta 
Sources of infection. Masking of symptoms. Varietal response to in- 
fection. Carriers Increase of virulence. Source of infection 
among related and non-related plants. Vira of tobacco and cucumber 
mosaic. Decrease of virulence. Specialization of mosaic vira. Poly- 
phagy of mosaic vira. Separation of vira. 9. Advantages of tobacco 
mosaic in virus studies. Filtration and centrifugation. Fractional 
filtration. Quantitative determination. Chemical purification. Labo- 
ratory culture experiments. Corpuscular nature of vira. 10. Cyto- 
logical methods. Iwanoski^s results. Vacuolate bodies. Crystalloid 
material. Flagellate bodies. Elytrosomes and scolecosomes. Other 
cytological investigations. Vacuolate bodies as probable cause. 11. 
The importance of insects in the spread of viruses. Classification of 
the virus diseases according to their transmission by insects. Diseases 
which are spread by a specific insect. Diseases which are spread by 
different insects. Relation between insects, virus and plants. Spread 
by other animals than insects. Control. 12. Control of virus diseases. 
Empirical methods. Exclusion, protection, eradication, curing, immu- 
nization. Control of potato viruses. Other plants. 13. Bacteriophagy. 


La selection des pommes de terre et Tinfluence des conditions 
exterieuses, des engrais en particulier. (Selection of pota- 
toes and the influence of external conditions, in particular 
the fertilizer.) Bull. Soc. Intern, des Selectionneurs de 
Plantes de Grande Culture 3(2): 1-9, 1930. 

This paper has been cited on page 302 of the Bibliography. It ap- 
pears also in Ernahrung der Pflanze 27(1): 1-8, 1931. 


Die Auslese der Kartoffeln und der Einfluss der ausseren Um- 
stande, insbesonderes der Dungung. Landw. Tijdschr., 42, 
542 p., 1930. (Zeitschr. Pflanzenkr. (Abstract) 42:491, 
1932.) 


Pflanzenpathologie auf anatomisch-physiologischer Grundlage. 
(Plant pathology on the anatomical-physiological founda- 
tion.) Angew. Bot. Zeitschr. Brfs. Nutzpflanzen 6(2) : 225- 
237, 1984. 

A geherid discussion on the subject but especially virus diseases of 
plants, reviewing llie work 
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Bnpele kenmerken der ‘"vegelings” — ^Ziekte van suiker — en 
volderbielen ter onderscheiding van de '‘Zwarte horlvaten’^ 
— Ziekte (Some symptoms of the ‘‘yellowing^’ disease of 
sugar and fodder-beet, and its differentiation from the 
black wood-vesseP’ disease of these hosts.) Tijdschr. 
Plantens. 40(10) : 201-214, 1934. 

This disease resembles a virus disease but there is no absolute proof 
that it belongs in that group. 

Bademacher, B. 

Erfahrungen iiber die wichtigsten Krankheiten der Ackerbohne 
und ihre Bekafflpfung. (Experimental observations on the 
most important broad bean diseases and their control). 
Deutsch. Landw. Presse 41(21) : 253-254, (22) : 275-276, (23) : 
290, 1934. 

The author summarized briefly Boning ’s investigations on mosaic 
of Vida faha. 

Bangel, E[agexdo] S[antos] 

0 mosaic (Mosaic). A Lavoura, (Brazil) 31(8): 589, 1927. 

Bankin, W[illiam] H[oward] 

Leaf curl mosaic or yellows of the cultivated red raspberry, 
Canada Dept. Agric. Interim Ei)t. Dom. Botanist 1921-22: 
30-60, 1922. 

Bavaz, L. 

Sur la chlorose, Progr. Agr. & Vitc. 103 : 366-369, 1935. 

Bawling, T[ho(inas] E[lsworth] 

Cytology and other studies of curly-top disease of the sugar 
beet. Unpublished thesis in the Library of the University of 
California, 1926. 

& Parker, K. O, 

Influence of rootstocks on the susceptibility of sweet cherry 
to the buckskin disease. Phytopathology 24(9) ; 1029-1031, 
1934. 

Reports the author’s observations of the effect of the so-called 
"buckskin” disease of the sweet cherry in grafting experiments. 

& Tompkins, 0[hristian3 M[ilton] 

The use of carborundum as an abrasive in plant-virus inocula- 
tions. Phytopathology (Abstract) 24(10) : 1147, 1934. 
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Bead^ W. H. 

Physiological investigations of mosaic disease of the tomato. 
Cheshunt Expt. and Res. Stat. Herkfordshire. 19th Ann. 
Bpt., 1933:64-67, 1934. 

Account of analysis of samples of healthy and artificially inoculated 
with aucuba mosaic tomato plants, taken at intervals of two hours 
throughout a period of twenty-four hours. 

Reddick, Donald 

Some diseases of wild potatoes in Mexico. Phytopathology 22 
(6) : 609-612. 1932. 

This paper includes a brief statement concerning virus diseases. 
No virus diseases were observed in the wild plants in Mexico. Wild 
mosaic developed on two wild and throe cultivated plants when grown 
in Ithaca, New York. Leaf roll was not seen in Mexico. However, 
the author reported a spot disease which was found later to be due 
to a virus. 

Reed, H[oward] S[pragiie] & Dufr^noy, Jean 

fiflfects de Taiffection dite ‘'mottle leaf” sur la structure cel- 
lulaire des citrus. (Effect of the so called “mottle leaf” 
disease on the cytological structure of citrus tr^es.) Rev. 
Gen. Bot. 46(541) : 33-44, 1934. 

As the title implies this is a study of the cytological structure of 
diseased citrus leaves, but we include it on account of its similarity 
to a virus disease. 


Modification in cell structure accompanying mottle leaf of the 
orange. Amer. Journ. of Botany 22(3) : 311-328, 1935. 

This is not a virus disease but is of interest to students of virus 
diseases because of its resemblance to them. 

Reinmuth, E[mest] Friedrich & FinlSembrink, W. 

Experimentelles zur Frage der Eisenfleckigkeit der Eartoffel. 
(Experimental tests concerning the iron spot disease of the po- 
tato.) Ztschr. Pfianz. 43:21-28, 1933. 

Riha, J., & Blattny, G[tibor Eugen Marie Karel] 

Ergenbnisse des Versuches fiber das Yerbreiten der Virus- 
krankheiten und der durch sie verursachten Degeneration der 
Kartoffeln in verschiedenen Gegenden der Tchechreslova- 
kischen Bepublik in den Jahren 1926-29. Ochrana Rostlin 
9:97-108, 1929. 
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Bisohkov, V[itolij L.] 

Einige neue wildwachsende buntblattrige Pflanzen. (Some new 
variegated wild plants.) Biol. Zentralbl. 47(1): 18-25, 1927. 

A discu'ssion of chlorophyll in chlorotic leaves. 

- , & Karatschevsky, I. K. 

Chlorophyllrnangel und Eunzymwskung. I. Katalasewirkung bei 
Panaschierung und raosaikkrankheit. Biologie der Pflanzen. 
20:199-220, 1933. 


& 

Ueber die Entstehung von ‘‘Pern-Leaf^' bei Tomaten. (On the 
origin of '‘fern-leaf in tomatoes.) Phytopath. Zeitschr, 7 
(3) : 231-244, 1934. 

Beport of results obtained in inoculation experiments. 

, & 

(Experiments on the artificial transmission of virus diseases of 
the tomato. In Virus diseases of plants in the Crimea and 
Ukraine.) State Publ. Office for Crimea, Simferopol p. 7-30, 
1934. 

This paper contains a brief enumeration of virus diseases of tomato 
which have been hitherto described as StoXbur disease of tomatoes 
attributed to a virus and wide-spread in Crimea and also observed 
in Ukraine. Discussion on transmission and inoculation experimenta 


(Filterable virus as a cause of virescence of flowers. In Virus 
diseases of plants in the Crimea and the Ukraine.) State 
Publ. Offiee for the Crimea, Simferopol, p. 59-73, 1934. 

This paper is a continuation of the preceeding one. It contains a 
detailed account, of the teratological changes observed by the author 
in tomato flowers naturally or experimentally infected with woodi- 
ness virus’'. The observations of the author agrees with those of 
Bald and Eardley. He bebeves that the Crimean disease is iden- 
tical to that of Australia known as ‘‘big bud”. They also agree 
with those described by Eostoff. 

Karatschevsky, I, K. 

Die Viruskrankheiten der Tomaten und ihre experimentelle 
Ubertragung. (Tomato virus diseases and its experimental 
transmission.) In his Viruskrankheiten der pflanam in der 
Krim und Ukrania, Forshungs Inst d^r Kmm Jfe Inat f. 
Pflanzensch. der Ukraine, Krimisdat, p, 7-30, 1934. 

Beport of exi^rimental traosniiasion of toiaato virus. 
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Ultravirus als die Ursache der Vergriinungsercheinungen. In 
his, Virus Krankheiten der pflanzn in der Krim nud TJkraina. 
Forshungs Inst, der Krim & Inst. f. Pflanzensch. der Ukraine, 
Krimisdat, p. 59-73, 1934. 

& Mikhailova, P. V. 

(On the nature of Pseudocommnnis sp. In Virus diseases of 
plants in the Crimea and Ukraine.) State Publ. Office for 
the Crimea, Simferopol p. 114-121, 1934. 

The authors report their cytological studies of potato tubers from 
plants affected with virus disease. As a result of their observations 
they found constantly intracellular bodies which appeared to be iden- 
tical to Debray Pseudocommunis viiis. They state that microchem- 
ical tests showed that these bodies are k product of cell metabolism 
under the influence of certain pathological processes. 

, & 

Uber die Natur d. PscMdocommunis sp. (On the nature of Pseii^ 
docommunk sp.) In his Viruskrankheiten der pflanz in der 
Krim und Ukraine. Forshungs Inst, der Krim & Inst. f. 
Pflanzensch. der Ukraina, Krimisdat, p. 114-121, 1934. 

See preceding citation by the same authors. 

Bobbins, William J. 

Isolation of the infective principle of virus diseases. Science 
80(2073): 275-276, 1934. 

The author reviews briefly the outstanding works of other inves- 
tigators on the subject and based on assumptions establishes a table 
given the dilution and quantity of juice taken 100,000 the molecular 
weight of the infective material. 

Boberts, J. I. 

The tobacco capsid {Egytatus volucer, Kirk.) Rhodesia. Bull. 
Ent. Res. 21 : 169, 1930: 

Refers to crinkle which is probably the same as ^'Kroepoek”. 

Bosa, J[o8eph] T[ooker] 

Relation of potato viroses to yield. Amer. Pot. Joum. 6(7) : 
190-191,1928. 

Popular. Contains interesting data on yields. 

BcwenfUd, 

Vaii^ades de cana de azdcar inmunes o muy resistentea al 
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mosaico. (Sugar-cane varieties immune or very resistant to 
mosaic.) La Hacienda 26:489-490, 1930. 

Popular. 

Boss, A. F. 

The effect of proteoclastic enzymes on purified preparations 
of tobacco mosaic virus. Phytopathology (Abstract) 26(1) : 
33, 1935. 

Buhland, W., & Wetzel, K. 

Zur Physiologic der sogenannte Blattrollkrankheit der Kartof- 
felpflanze. (On the physiology of the so-called leafroU dis- 
ease of the potato plant.) Ber. Verhandl. Sachs. Akad. Wiss. 
Leipzig. Math.-Phys. Kl. 85(3) : 141-149, 1933. 

It was found in leaves and tubers, dormant and sprouted potato, 
a higher content of dextrin and a lower content of sugar in leaf- 
rolled as compared to healthy ones. It was also found that in dis* 
eased material the diastatic activity was much lower, accompanied by 
a reduction of assimilatory capacity, transpiration and respiration. 

Salsjnan, B[edcliffe] IT[athan] 

Discussion on “Ultra-Microcospic” Viruses. Proceedings of 
the Royal Soc. B 104: 550-552, 1929. 

The author states that he has repeated the work of Johnson and 
Schultz in which the former inoculated tobacco with juice from ap- 
parently healthy potatoes and the latter inoculated potatoes with juice 
from apparently healthy potatoes. His results were negative. He 
called attention to the tolerance of host varieties, to attenuation of 
virus and varietal reaction in host plants. 

& Bawden, F. C. 

An analysis of some necrotic virus diseases of the potato. Proc. 
Roy, Soc. ser. B. Ill : 53-73, 1932. 

Summary : 

‘‘A summary of the literature on streak is given, from which It 
appears that two distinct chemical states can be isolated. 

‘‘One of these is that described by Orton and commonly known 
as stipple-streak or leaf-drop streak and later designated, on the 
grounds of its histopathology, as acropetal necrosis. The other, known 
as top-necrosis, has been described by Quanjer on basis of its histo- 
pathology as acronecrosis. 

*'It has been shown that the former is the distinctive reaction 
in certain varieties of the Y virus of Kenneth Smith. 

' ' Acronecrotic or top-necrosis has been shown to be divisible into 
at least four distinct groups based on its varietal reaction, and here 
designated as top-necrosis X, top-necrosis A, top-necrosis B, and top- 
necrosis C. 



PARTIAIi BIBLIOGRAPHY OP VIRUS DISEASES OF PLANTS 199 


‘'The first three are alike in that when they do produce a top- 
necrosis in any given variety, it is unaccompanied by any mosaie 
symptom. Top-necrosis C, on the other hand, differs clinically by 
the fact that necrotic and mosaic symptoms occur together. 

“It is shown that top-necrosis X is due to the action of the virus 
acting alone. * 

“Top-necrosis A is shown to be due to a complex containing X 
and Y, possibly associated with the virus X. 

“Top-necrosis B is shown to be due to a complex containing both 
Z and Y. 

“Top-necrosis C is likewise shown to be due to the presence ol 
both viruses X and Y, 

“Top-necrosis X and C complexes are capable of transmission by 
needle inoculation to other potato varieties, though it by no means 
follows that the resultant lesion is a top-necrosis. Top-necrosis B 
is uninoculable, and so is top-necrosis A, except that it can be con- 
veyed to the' varieties Arran Crest and» Epicure by the needle. 

“Carriers of top-necrosis A are found among many of our widest 
grown varieties 

& Hurst, 0. C. 

Discussion on the microscopy of the filterable viruses. Journ. 
Roy. Micros. Soc. 52 : 237-238, 1932. (Univ. Cambridge 
School Agric. Mem. (Abstract) 5:30-31, 1933). 

A brief discussion of the inclusion bodies in varieties of potatoes 
infected with different viruses. 


Virus disease research in relation to the cultivation of the po- 
tato. Hort. Educ. Assoc. Year Book. D. (Wye. Kent) 2: 
45-50, 1933. 

Popular. 


The raising of blight-resistant varieties and virus-free stocks. 
4 pp. (No place of publication or date on the copy in the 
hands of the compiler.) (1934). 

Explains the efforts of the Potato Virus Besearch Station made to 
secure varieties free from virus diseases. 

Sandford, O. B. 

A malady of the potato in Alberta similar to psyllid yellows. 
Sei. Agric. 16 (1) : 46-48, 1934. 

Not a Tims diaease paper, but may be of interest due to similarity 
of symptoms. 
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Barker, B. N., & Dutt, K. M. 

Effect of mosaic disease on the tonnage and the juice of sugar 
cane in Patna. Indian Joum. Agric. Soi. 4(5) : 797-802, 1934. 

Summarized results of yields for 1933^34, folloindiig the same scope 

* of Me Rao and Sulvia-Maniam for previous years. 

Sarrant, A. 

(Sugar-cane Fiji disease.) Journ. Sta. Agron. Quadalupe 1 
(4) : 116-119, 1921. 

Brief discussion on the spread of Fiji disease of sugar cane and 
the legislative action taken in Guadalupe to prevent its introdueiion. 

Savastano, Ginlio 

Bl mosaico del fagiolo in Italia. (Bean mosaic in Italy.) Boll. 
R. Staz. Patol. Veg. 12(4) : 377-394, 1932. 

Poiiular notes on the distribution, symptoms, description of the dis- 
ease, varietal resistance to mosaic and control. 

Schapiro, S. M. 

Die Federblatter der Lappa* (The feather-leaf of Lappa sp.) 
In Rischkov, V. Viruskrankheit der pflanzn in der Krim und 
Ukraine. Forshungs Inst, der Krim & Inst. f. Pflanzensch 
der Ukraine, Krimisdat, p, jlOO-113, 1934. 

Brief account of this disease attributed to a virus. 

(Note: This article is cited under Schapiro, 8. M. page 204%) 

Schreven, D. A. van 

^ Kalkgebrek als oorzaak van mergnecrose bij Aardappelpnollen 
(Lime deficiency as the cause of medullary necrosis of potato 
tubers.) Tijdschr. over Plantenziekten 40(11) : 225-255, 1934. 

Although this paper is not a discussion on virus diseases specially^ 
it contains comparison on necrosis due to virus and other valuable 
data on the subject. 

Schultz, E[ugene] S[chultz] 

Potato diseases of virus group due to cause not yet known. 
U.S.D.A. Yearbook 1027:522-625, 1928. 

Brief popular notes on potato virus diseases. Gives a list of the 
types of virus diseases, means of dissemination and experiments in 
control. 

A Folsom, Donald 

Recent potato virus-disease information conlafibnting to the 
production of better seed ped^toes. 15 Annuid meeting of 
the Potato Association of America pp. 203-227, 19^. 

A popular review. 
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, Bonde^ Eeiner, Ss Raleigh, W. P. 

Isolated tuber unit seed plots for the control of potato virus 
diseases and blackleg in northern Maine. Maine Agric. 
Expt. Sta. Bull. 370, 32 p. 1934. 

A thorough account of experiments on the control of virus diseases 
in potatoes. 

Schweizer, J. 

Verslag over het jaar 1925 door Dr. W. H. Arisz. Med. Beve- 
kisch Proefstation 41 : 14, 1926. 

Refers to ‘‘Kroepolk** and ^'Krepoli^' which are probable same as 
' ' Kroepoek * ^ 

Serrano, Luis A. 

Mosaieo. (Mosaic). Imp. Bolivar, Caracas (Venezuela) 16 p., 
1927. 

Report of a trip of inspection made by the author to the northern 
sugar-cane region of Venezuela. It includes a brief review of the 
work of others and a short historical sketch. Gives symptoms and 
methods of control and prevention. 

Servazzi, 0. 

Nota sulla classificazione isto-pathologica del Quanjer, deUer 
virosi nolla potato. (Notes on the histo-pathological classi- 
fication of Quanjer of the virus of the potato.) Defesa Pianta 
Torino 27:20-24, 1932. 

Severin, Henry H[erman] P[aul] & Thomas, William W. 

Notes on the beet leaf hopper, Eidettix tenella Baker. Journ. 
Econ. Bnt. 11(3) : 308-312, 1912. 

This paper has no mention of virus diseases, but we considered it 
of interest to students on the subject due to the long list of host 
plants of the beet leafhopper which is a recognized insect vector of 
beet-curly top. 


Natural enemies of the sugar beet leafhopper in California. 
California State Comm. Hort. Mo. Bull. 4(5-6) ; 277-280, 1915. 


Notes on the beet leafhopper Euteitix tenella Baker. Joum. 
Econ, Bnt. 11(3): 308-312, 1918. 


Notes on the behavior of the beet leafhopper (Eutettix tenella 
Baker) Joum. Econ. Bnt. 12(4) : 303-308, 1919. 

Detailed account of his studies. Although not a strictly virus dis- 
ease paper it is of interest to students of the subject. 
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The beet leafhopper {Eutettix tenella Baker). California Agric. 
Bxpt. Sta. Ann. Ept. 1918-19 : 70, 1919. 

Brief notes on migration of this leafhopper and relation of specisR 
to beet-curly top disease. 


Beet blight. California Agric. Expt. Sta. Ann. Ept. 1919-20; 
62-68, 1920. 

Brief note in relation to the progress of studies on beet-curly top. 


The beet leafhopper, Eutettix tenella Bake;*. California Agric,. 
Expt. Sta. Ann. Ept. 1920-21:41-42, 1921. 

Brief note reporting field experiments. 


Summary of life history of beet leafhoppj^r (Eutettix tennella 
Baker). Journ. Econ. Ent. 16(5) : 433-436, 1921. 


Mosaic and curly leaf disease of sugar beets. Journ. Econ, 
Ent. 16(3): 247, 1922. 

Brief reviews of Robbins^ paper (Phytopathology 11; 349-365) and 
Boncquet’s (Phytopathology 7(4); 269-289) on mosaic of sugar beets. 


Infective beet leafhoppers {Eutettix tenella Baker), do not trans- 
mit curly leaf daily. Journ. Econ. Ent. 16(4) : 318-1922. 

Brief note giving results of experiments. 

, Schwing, E{dward] A., & Hartung, W. J. 

Eelation of leafhopper migrations to time of sugar beet plant- 
ings. Use of nicotine dust against the beet leafhopper, Eu- 
tettix tenella Baker, Curly leaf transmission experimenta 
■wdth leafhopper. California Agric. Expt. Sta. Ann. Ept, 
1921-22:83-^5,1922. 

Brief notes reporting field experiments and observations. 


Natural enemies of beet leafhopper {Eutettix teneUa Baker). 
Journ. Econ. Ent. 17(3) : 369-377, 1924. 

Althosgli not a virua diiease paper it is of interest to vorkcns 
on the subject. 
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Natural enemies of beet leafhopper (Eutettix tenella Baker) ; 
curly leaf transmission experiments; chemical substance or 
toxin ; incubation i)eriod. California Agric. Expt. Sta. Ann. 
Rpt. 1923:125-128, 1924. 


Life-history of beet leafhopper {Eutettix tenella Baker) in Ca- 
lifornia. TJniv. California Pub. in Ent. 6(4) : 37-88, 1930. 

Not a virus disease paper, but of interest to students of the subject, 

, & Preitag, Julius H. 

List of ornamental flowering plants experimentally infected 
with curly top. IT. S. Dept. Agric. Plant Disease Rep. 17 
(l):2-5, 1933. 

, & 

Ornamental flowering plants naturally infected with curly-top 
and aster-yellows viruses. Hilgardia 8(8) : 233-260, 1934. 

Fourteen species of ornamental flowering plants in 13 genera be- 
longing to 10 families have been found to be naturally infected with 
curly-top in California. Previously non-infective beet leafhoppers 
transferred the curly-top virus from the following 14 species of nat- 
urally infected plants to sugar beet: JCochia sepparia var. triohophilaf 
Celosia argentea var. cristatay Mirdbilis jdlapay Dimihus plimariua, 
Pelargonium hortorumy Tropaelum majuSy Viola tricolor var, hortensis, 
Viola cornuta, Petunia hybriday Soabiosa atropurpureoy Zinnia elegans, 
Cosmos bipinnatuSy Coreopsis tinetorea, Helichrysum bracteatum. The 
curly-top virus was not recovered from Vianthus caryophyllusy Mathiola 
inoanay M. incana var. annua, although showed reliable symptoms of 
the disease.^’ 

Eight species and 3 varieties of ornamental flowering plants in 
7 genera belonging to 4 families have been found to be naturally 
infected with aster yellows in California. Previously non-infective 
dcadula divisa transferred the yellows virus from the following spe- 
cies and varieties of naturally infected plants to asters or celery; 
Banunculus asiaticus, EschscholUia californica, Godetia grandiflora^ 
Chrysanthemum- segetum. Zinnia elegans. Double Giant Pink, Dahlia 
Flowered mixed, lilliput Scarlet Gem, Tagetes patula, I. ereata and 
Eelichrysum braoteatum. * * 


Weed host range and overwintering of curly-top virus. Hil- 
gardia 8(8) : 261-280, 1934. 

‘‘The weeds growing on the uncultivated plains and foot hills and 
in the cultivated areas infected with curly top include 57 species in 
28 genera belonging to 16 families. The wild plants growing on the 
uncultivated area demonstrated to be naturally infected with curly, 
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top include 14 species in 13 genera belonging to 8 families. In the 
cultivated areas 26 species of weeds in 15 genera belonging to 9 
families were found to be naturally infected with the disease. The 
curly top overwinters in 11 species of annuals and 3 species of peren^ 
nial wild plants growing on the uncultivated area. Previously non* 
infective beet leafhoppers repeatedly recovered the virus from a per* 
ennial-ballscale (Atriplex fruticulosa) during a period of six months, 
when the tests were discontinued. Four species of perennials and 3 
species of weeds sometimes annuals and sometimes perennial, growing 
in the cultivated area were demonstrated to be naturally infected 
with curly top.’’ Several economic plants overwinter and were nat- 
urally infected with curly top. A list is given of ornamental flower- 
ing plants which were infected with curly top under natural condi- 
tions. The curly-top virus rarely overwinters in the male beet leaf- 
hopper since most of the males die during the winter. 


Transmission of California aster and celery-yellows virus by 
three species of leafhoppers. Hligardia 8 (10) : 339-361, 1934. 

Detailed account of experimental studies in aster and celery yel- 
lows virus transmission by means of Cioadula divisa, ThamnotetUx 
montanua and T. germvnatua, 

, Ss Haasis, Frank A. 

Transmission of California aster yellows to potato by CicaduiUM 
divisa. Hilgardia 8(10) : 329-335, 1934. 

Report of experiments on transmission of aster yellows to potato 
by means of CicadvtXa divisa Uhl. (Cioadula aexnotata Fall.) De- 
scription of symptoms, incubation period and behavior of the virus 
is given. 


Bxpriments with aster-yellows virus from several states. Hil- 
gardia 8(10): 305-325, 1934. 

After a brief review of the work of other investigators of the sub- 
ject the author gives the results of his studies based on experimental 
data. 

Shapiro, S. M. 

(A curious case of mosaic in Lappa sp. In virus diseases of 
plants in the Crimea and the Ukraine.) State Piibl. Office 
for the Crimea, Simporopol p. 109-113, 1934. 

A brief morphological account reporting a fern leaf” disorder of 
a species of Lappa, It is the first record in weeds of such mal- 
formation of leaves. It is attributed to a vims. 

Shapovalov, 

Some host response in graft transmissions of dieback streak pf 
tomatoes. Phytopathology (Abstract) 24{10) : 11^ 
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Chemical splitting of the tomato ‘'Combination-Streak^' virus 
complex. Phytopathology (Abstract) 26(1): 33, 1935. 

ShefiSeld, Frances M[arion] L[ena] 

Intracellular inclusions in plant virus diseases. Deux Cong. 
Int. Path. Comp. Paris, 1931. II. Compt. Rend, et Comm, 
p. 481-482, 1931. 

A brief note. 


Experiments bearing on the nature of intracellular inclusions 
in plant virus diseases. Ann. App. Biol. 21(3) : 430-453, 
1934. 

The author gives the results of a series of experiments and con- 
cludes that it is not possible to identify virus diseases by cytological 
characters alone but states that they are of value in supplementing 
other diagnostic features. She compares the behavior of these bodies 
produced by aucuba mosaic, Hy III and tobacco mosaic viruses. She 
also gives the results of treatments with chemicals and states that 
lactic acid induced the formation of amoeboid bodies like the X-bodies 
of tobacco mosaic but that they persisted for only a few hours. 

Shull, J. M. 

Comments on the “breaking" of tulips. Florida Growers 21: 
164, 1934. 

Silberschmidt, Karl 

Neuere Arbeiten tiber die Stromungsrichtung der Assimilate im 
Pflanzenstengel. (New works on the assimilation stream 
direction within the plant stem.) Die Naturwissenschaften 
Heft 43, 26(10) ; 725-728, 1934. 

A review of recent literature. 

Sunmonds, J[ohn] H[oward] 

The spotted wilt of tomatoes. Queensland, Australia, Dept. 
Agric. & Stock, Phytopathological Leaflet 1, 3 p., 1927. 

A brief, popular discussion of symptoms, cause and control. 


Btmchy top of the banana and its control. Queensland, Aus- 
tralia, Dept. Agric. & Stock. Advisory Leaflet 12, 4 p., 1934. 
A popular discussion of symptoms and control. 
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Slate Jr., Wm. L. 

Comparative analysis of healthy and of diseased (calicoed) 
leaves of tobacco, tomato and petunias. Connecticut Agric. 
Bxpt. Sta. Bull. 268:372-373, 1924. 

Brief note giving the analysis. 

Smith, E. H. 

Spotted wilt disease of tomatoes. Expt. & Res. Stat. Cheshunt, 
Giro. 7, 1933. (Gard. Chron. 94:350, 1933.) 

Smith, J[ohn] Henderson 

Remarks on the size of plant viruses. Arch, fiir Exper. Zoll- 
forsch. 16(2^): 45^56, 1934. 

The author discusses the '' living entity theory in regard to plant 
viruses. He is opposed to the term 'Giving'’, 

Smith, Kenneth M[anley] 

Discussion of ‘‘Ultra-Microscopic Viruses Proc. Royal Soc. 
B 104:545-546, 1929. 

The author raises the question as to whether the insect is an obli- 
gate alternate host for the virus or merely a mechanical carrier. He 
summarizes his discussion by saying: "By certain manipulation of 
the virus of potato mosaic, it is therefore possible to change its 
character and, by starting with the normal mild disease upon potato, 
to produce from it four apparently distinct diseases, or perhaps it 
would be more accurate to say, four distinct modifications of the 
virus, i. e., (1) ringspot of tobacco; (2) its highly infections counter* 
part in potato; (3) the virulent form of disease in tobacco; (4) 
the aphis produced green line disease, also in tobacco." 


Nature complexe de certain virus causant des mosaiques de la 
pomme de terre. (The complex nature of certain virus 
causing mosaic of potato.) Compt. Rend. 2 Congr, Intern. 
Pathol. Comp. Paris, 2:443-445, 1931. 

, & Dufr^noy, Jean 

Botanique— Sur le virus Y des Solan^es. (Botany— On virus 
Y of Solanaceae.) Proc. Roy. Soc. B. 109:241-267, 1931, 
(Compt. Rend. Acad, Sci. (Abstract) 199(21) : 1147-1150, 
1934.) 

This annotation is taken from the abstract. The authors report 
their observations. 
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Insects in relation to virus diseases of plants. Agricultural 
Progress 11 : 86-88, 1934. 

This is a very brief and clear summary of our knowledge of this 
subject. It is a summary of a paper read at Cambridge, July, 1933. 


Some virus diseases of the potato and other farm crops. The 
Scottish Jour. Agric. 16(4) 11, 1933. 

After a brief discussion of the subject, the author gives a discussion 
of the mechanics of aphid attacks on plants. This is followed by a 
popular discussion of the virus diseases of the potato and of the po- 
tato viruses. 


Some aspects of the plant virus problem. Agricultural Pro- 
gress 11 : 88-92, 1934. 

’ A very brief but very clear review of the most important aspect of 
these problems. It is a summary of a paper read in London, De- 
cember, 1933. 


The plant virus in the insect vector. Arch, fiir Bxper. Zell- 
forsch. 16(2-4) : 459, 1934. 

The author states there are three kinds of relationship between 
plant viruses and the insect vectors: (1) purely mechanical, (2) 
semi or group specific and (3) specific. Other valuable data on 
the relations of the viruses and insect vectors are given. 

The mosaic disease of sugar-beet and related plants. Journ. 
Minis. Agri. 41(3) : 269-274, 1934. 

This is a popular paper giving a brief history of the disease, 
symptoms, weed ghosts, method of spread and effects on the yield. 

Report of experimental observations of the virus Y on Solanaceac, 
especially the tobacco plant. 


A virus disease of Primula ohconica and related plants. Ann. 
Appl. Biol. 22(2) : 236-238, 1935. 

A description of the disease and the results of inoculating the vi- 
rus into other species of plants. 


A virus disease of cultivated crucifers. Ann. Appl. Biol. 22 
(2) : 239-242, 1935. 

A description of the disease and the results of inoculations into 
other species of plants. The virus is usually fatal on Nicotiana 
gluiitiosa. 
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Smithy Loren B{arlett] 

Notes on spinach breeding. Proc. for 1920. Amer. Soc. Hort. 
Sci. 17:146-155, 1921. 

Eeport of experiments and methods in the production of a moBaie* 
resistant spinach at the Virginia Truck Experiment Station, 

Smithy M. Smith 

(The plant virus in the insect vector.) Archiv fur Bxper. Zell- 
forsch. Band 15:459, 1934. 

A very brief review of the subject in which the author divided 
the insect vectors into three groups: (1) those in which the iaaeel 
is a mechanical vector, (2) in which an insect species has a partic- 
ular affinity for a plant virus which may be transmitted by other 
insect vectors, (3) in which a specific insect alone is able to transmit 
a definite virus. 

Sommer, H. 

Nochmals: Mosaikkrankheit an Kakteen. Gartenwelt 37: ST- 
BS, 1933. 

Sorauer, Paul [Carl Moritz] 

Handbuch der Pflanzenkrankheiten (Die nicht parasitaren 
Krankheiten) . vol. 1 : 893-964, 1924. 

Much of this is devoted to a review of virus diseases, 

Soukhoffy K. S. 

(Contribution to the physico-chemical characterization of the 
filterable viruses of mosaic. In Virus diseases of plants in 
the Crimea and Ukraina.) State Publ. Office for the Cri- 
mea, Simferopol, p. 31-38, 1934. 

Report of experiments and observations made by the author in rela- 
tion to the virus of tomato *'fem-leaf'' disease. The properties .of 
the virus observed by the author do not agree with those reported 
by Mogendorff in which it was suggested *that the virus under study 
belongs to the cucumber-mosaic group. The author believes that it 
belongs to the tobacco-mosaic group. Other valuable data is given* 

Spencer, Ernest L. 

Influence of nutrition on host susceptibility to yellow tobacco 
mosaic. Phytopathology (Abstract) 25(1) : 33, 1&35. 


Effect of nitrogen supply on host susceptibility to virus infeor 
tion. Phytopathology 26(2) : 178-189, 1935. 

A study was made of the effect of nitrogen supply on host sus- 
c^tibility to virus infection. Turldsh tobacco, 

L. and Early Cluster beans were the hosts under stii^ with dif*^ 
ferent types of mosaic virus. The results of the study ^ tbai 
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there is a definite correlation between host nutrition and host sus^ 
cox>tibility to virus infection and that host susceptibility is not gov- 
erned mainly by host vigor as judged by the rate of growth, but 
by some limiting factor the nature of which is at i)reBent unknown. 
Data are given as to rate of growth and host susceptibility in rela- 
tion to nitrogen level. 

influence of j)hosphorus and potassinm supfdy on host suscep- 

^ , tibility to yellow tobacco mosaic infection. Phytopath. 25 
) : 493 - W 2 , 1935. 

The author says: “Data obtained in this investigation indicate 
that phosphorus supply has apparently only an indirect influence on 
susceptibility of tobacco to infection with yellow tobacco mosaic, inas- 
much as susceptibility and growth seem to be correlated directly 
with each other. Potassium supply, on the other hand, has a direct 
influence in changing host siiscej)tibility to infection. When more 
than 20 milligrams of potassium were added each day, susceptibility 
decreased appreciably. Growth, however, was not retarded noticeably 
until the addition of potassium exceeded 200 milligrams per day.’’ 

Sreenivasay, M. 

Spike disease of sandal. Quinquennial survey investigations. 
Perfum. & Essent. Oil. Rec. 24:265-266, 1933. 

, & Rangaswami, S. 

Field studies on the spike-disease of sandal {Santalum album 
Linne)I. Observations on the natural dissemination of spike. 
Proc. Indian Acad. Sci. 1(B) : 143-154, 1934. (Mem. Indian 
Inst. Sci. No. 26, 1934.) 

The fact that spike disease of sandal discontinued its natural spread 
and that it occurred in isolated outbreaks in areas far from all 
source of infection lead the authors to believe in viruS'infected seeds 
and long-distance dispersal of the insect vectors effected by wind 
or other agencies. Data of observation on this subject is given in 
this paper. 


Contribution to the spike-disease of sandal. {Santalum album 
L.) LX VI II, Hydrogen-ion concentration and buffering ca- 
* pacity as factor of disease resistance. Journ. Indian Inst. 
Sci. 17A: 153-164, 1934. 


Insect transmission of spike disease. Nature 138(3358) : 382, 
1934. 

The author makes the distinction of the stunting non-inf eetlous 
condition of sandal due to environmental conditions and the highly 
infectious spike disease. Gives details of transmission experiment and 
in tests using jtfoonin alhimoculata. 
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Ssuchov, K. 

Material zur phsico-chemischen charakteristik des filtrierbaren 
Viruses. In Rsichkov, V. L. Viruskrankheiten der pflanzn 
in der Krim und Ukraine Forshungs Inst, der Krim & Inst, 
f. Pflanzensch. der Ukraine, Krimisdat, p. 31-38, 1934. 

Investigations on the filtration of viruses and the different filters 
in use. 


& Lanschina, M. N. 

Pathologische Veriiderungen in den pflanlichen Zellen der Kj. 
Wirkung und das Problem der X-Korper. In Eischkov, V. L. 
Viruskrankheiten der pflanz in der Krim und Ukraina. Por- 
shungs Inst, der Krim & Inst. f. Pflanzensch der Ukraine, 
Krimisdat, p. 122-124, 1934. 

Stahel, Gerold 

De tegenwoordige stand van het onderzock naar den over- 
drager der zeefvatenziekte van den Koffie. (The present 
status of the investigation on the vector of phloem necrosis 
of coffee). Landbouwproefstat. Suriname Meded. 7, 9 p., 
1934. 

The author reports his observations in connection with his experi- 
ments on the insect vector of phloem necrosis of coffee. He ob- 
served that lAncus bugs may be concerned in the process of trans- 
mission. 

Stanley, W. M. 

The action of high frequency sound waves on tobacco mosaic 
virus. Science 80(2076) : 339-341, 1934. 

The author reviews Takahashi and Christensen’s work (Science 79: 
415, 1934). Describes his experiment and concliules: ‘‘The results 
indicate that inactivation of virus by supertonic radiation is asso- 
ciated with cavitation of dissolved gas and with the presence of 
extraneous matter found in untreated juice, since high frequency 
sound waves of great intensity have practically no effect on purified 
virus under a high vacuum.'^ 


Chemical studies on the virus of tobacco mosaic. 1. Some ef- 
fects of trypsin. Phytopathology 24(10) : 1055-1085, 1934. 

BiBcuasion, based on experiments, on the deerease of infertivit, 
of different vimsee and the reaction on different hosts in relation 
to the interference of trypsin. 


Chemical studies on the virus of tobaoeo mosaic. H. The pro* 
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teolytic action of pepsin. Phytopathology 24(11): 1269- 
1289, 1934. 

Tho author reports his studies and observations and concludes that 
since pepsin inactivates virus only under conditions favorable for 
proteolytic activity and since the rate of inactivation of virus varies 
directly with tho concentration of active pepsin, it is concluded that 
the inactivation of virus is due to the proteolytic action of peps.n. 
This suggests the virus of tobacco mosaic is a protein, or very 
closely associated with a protein, which may be hydrolyzed with 
pepsin. 

Chemical studies on the virus of tobacco mosaic III. Rates 
of inactivation at different hydrogen-ion concentrations. 
Phytopathology 26(5) : 475-492, 1935. 

This paper is a record of experimental studies of tobacco-mosaic 
with reference to temperature hydrogen -ion concentration and viru- 
lence on Nicotiana tohacum, Nicotiana glutinosa and Phaseolug vuh 
garis. Experiments with tobacco ring spot and cucumber-mosaic vi- 
ruses showed that they were less stable than tobacco-mosaic virus. 

Stevens, Neil E. 

An attempted analysis of the economic effects of cranberry 
diseases. U. S. Dept, of Agric. Plant Diseases Reporter 
19(8): 112-136, 1935. 

Two I'ages are devoted to the false blossom. It is considered the 
most serious disease of this crop. It is the cause of heavy losses 
but may have prevented over production. 

Steveiisoii, F. J., & Clark, C. F. 

New potato varieties. Amer. Potato Journ. 11(4) : 85-92, 1934. 

Report of new potato varieties resistant to disease, among them 
is the Katahdin potato variety which is resistant to mild mosaic. 

Stewart, Fred Carlton 

Observations on some degenerate strains of potatoes. New 
York (Geneva) Agr. Expt. Sta. Bull. 422:319-357, 1916. 

‘‘This is a detailed account of the behavior of a large number of 
potato plants of known parentage and beVinging to degenerate strains 
of several different varieties. The object of the study was to in- 
crease our knowledge of the diseases or forms known as leaf-roll, 
curly-dwarf, mosaic and spindling-sprout or other forms of degenera- 
tion. The conclusion is reached that leaf-roll, curly-dwarf and mo- 
saic are closely related disorders due to the same general, undeter- 
mined cause. In some respects they behave like bud varieties; but 
they present also important points of difference. All are transmitted 
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through the seed tuber. The progeny of affected plants almost in- 
variable become affected. The heredity of spindling-sprout is still 
undetermined and its cause is largely a matter of conjecture. How- 
ever, it may bo stated that spindling-sprout is not correlated to leaf- 
roll, mosaic or curly-dwarf ' 

Stone, R[oland] E[lisha] 

Winter blight or streak of tomatoes. Paper read before the 
Canadian Phytopathological Society, December 1924 (unpub- 
lished). 

Not seen by the compilers. 

Storey, H[arold] H[aydon] 

Streak disease of maize. Dept. Agric. Union of South Africa. 
Reprint from Farming in South Africa, September, 1926. 

A short popular discussion of symptoms, spread by an insect and 
control. 


Streak disease of maize. Union of South Africa. Dept. Agric, 
8 p., 1926. 

Popular. 


Streak disease of Uba cane. Jamaica Dept. Agric. Microb. Circ. 

6:38-39, 1926, 

Brief popular notes on streak disease. According to the author 
the disease is not confined to Uba variety only, but has been found 
to affect 10 other varieties. The insect vector is the leafhopper Bal» 
clutha mhila Naud. Aphis maidis Pitch has always failed to trans- 
mit streak. Methods of control are given. 


(Studies on the mechanism of the transmission of plant viruses 
by insects.) Arch, fiir Exper. Zellforsch. 15(2-4) : 457-458, 
1934. 

This is a condensed paper on the same sub.Ject by the author rioted 
above. 


The photodynamic action of methylene blue on the virus of a 
plant disease, Ann. AppJ. BioL 21(4) : 588-589, 1934, 

Deseription of experiment by which the author con^des that the 
virus of a plant diseaee may be iiDactivated by expoeure to light in 
the preeence of a methylene blue and oxygen me has been done with 
imlmal viruses and baeteriophage. 
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Stout, Gilbert L[eoxiidas] 

Peach yellows. Trans. Illinois State Hort. Soc. 63:479-493, 
1929. 

Popular. 

Sukhoff, K. S., & Lanshina, M. N. 

(Pathological changes in plant cells caused by the action of 
potassium iodide. (In connection with the problem of the 
nature of X bodies.) Preliminary communication. In virus 
disease of plants in the Crimea and the Ukraine.) State 
Publ. Office for the Crimea Simferopol p. 122-124, 1934. 

The authors report in this paper the finding of X bodies in the 
cells of healthy beet plants treated with a 0.01 percent solution of 
potassium iodide. These inclusions resemble very closely those found 
by other workefs in cells of beets affected* with virus diseases. 

Summers, Eaton M. 

Types of mosaic on sugar cane in Louisiana. Phytopathology 
24(9): 1040-1042, 1934. (Sugar News 16(2): 83-84, 1935.) 

The author reports the finding of four distinct types of mosaic 
which were very different in virulence. One of them was much more 
virulent than the others and very destructive. 

& Rands, R. D. 

Losses due to planting of mosaic seed cane. The Sugar Bulle- 
tin 13(15) : 2-6, 1935. 

This is a very important paper for Louisiana growers of sugar 
cane. It gives the results of studies on germination and yields of 
Co 281, Co 290, POJ 234 and C P 29/291. It urges the growers to 
select mosaic-free cane for planting and gives instructions for doing so. 

Sundararaman, S. 

The mosaic disease of sugar cane. Madras, Dept. Agric. 
Leaflet 42, 2 p., 1926. 

Brief popular notes on sugar-cane mosaic. 

Takahashi, William N., & Bawlins, T[hoiaaB] E[lsworth] 

Application of stream double refraction in the identification 
of streak disease of tomato. Phytopathology 24 (10): 1111- 
1115, 1934. 

The author summarizes: Juice from streaked tomato plants in- 

fected with a combination of tobacco-mosaic and potato latent vi- 
ruses exhibits a stream double refraction indistinguishable from that 
exhibited by tomato plants infected with tobacco-mosaic virus alone. 

from tomato plants infected with dieback streak exhibits a 
^ behavior which is indistinguishable from 
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that shown by normal plants. This technic may therefore be used 
to distin^ish diseased plants infected with combination streak from 
those infected with dieback streak. 


The relation of stream double refraction to tobacco mosaic 
virus. Science 81(2099) : 299-300, 1935. 

This is a continuation of previous studies by the authors. They 
advance three theories for this phenomenon and summarize the re* 
suits as follows: Although much of the evidence cited above favors 
the supposition that the virus particles are the causal agent of most 
of the stream double refraction exhibited by juice from mosaic plants 
the evidence remains inconclusive.^* 

Takata, E[azno] 

(Results of experiments with dwarf diseases of rice plant.) 
Journ. Jap. Agric. Soc. (171) : 1-4, 1895, (172) : 13-32, 1896. 

Thiele, R. 

Ein Fall typischer Krauselkrankheit bei Baumwolle im Ge- 
wachshaus. (A case of typical leaf-curl on cotton in the 
glasshouse.) Zeitschr. Pflanzenkrankh. 23:198-201, 1913, 

Thompson, A. 

Diseases of tobacco in Malaya. Malayan Agric. Journ. 22(6) : 
263-269, 1934. 

The author describes briefly the symptoms, manner of spread and 
control of tobacco mosaic. 

Thornbmy, H. H. 

Particle size of three strains of tobacco mosaic virus. Phyto- 
pathology (Abstract) 25(1): 36, 1935. 

Thung, T. H. 

Epidemiologic de quelques maladies de tabac. (Epidemiology 
of some diseases of tobacco.) Deux. Cong. Intern. Path. 
Comp. Paris, 1931. II Compt. Bend, et Comm, p. 482-484, 
1931. 

A very brief discuMion of mosaic and Kroepoek. 


Jaarverslag 1 Mei 1930 — 30 April 1931. Proefst. Vorst. Tabak 
Meded. 71:21, 1931. 


De epidemiologic van tabaksziekten. Proefs. Vorst. Tabak. 
Aug. 1931. 

The author gives results of experimental work with mosaic and 
kToq>oek. 
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Phytopathologisclie waaremingen. Proefes. Vorst. Tabak. 
Meded. 76:20-25, 1932. 

Tins paper gives the results of experimental studies on mosaic and 
‘ * kroepoek ’ \ 


Over enkele tabaksvirusziekten, de dovr insecten worden ver- 
breid. Overgedrukt uit Nerslag 13 e. Bijeenkomst van de 
Vereeniging van Proefstation-Personeel, 1933. 


Phytopathologisclie waarnemingen. (Phytopathological obser- 
vations.) Proefstat. Vorst Tabak, Meded. 77:34-48, 1934. 

Notes on a new form of tobacco mosaic characterized by wispy 
leaves. Proof also has been obtained, tliat ordinary mosaic of to- 
bacco is disseminated in the fields by laborers. 


Bestrijding der krul — on kroepoekziekten van tabak. (The 
control of curl and crinkle-diseases of tobacco.) Proefs. 
Vorst. Tabak. Meded. 78:3-18, 1934. 

This paper is a continuation of the studies reported in No. 72, 
The disease is carried by Bemiaia sp. and attacks the following weed 
hosts: Ageratum conyeoidea, Synedrella nodiflora and Vernonia c<- 
nerea. 

Tice, C[ecil] 

Seed-potato certification in British Columbia. Potato Magazine 
4(10) : 6, 1922. 

Buies. 

Tims, E[ugene] C[hapel] 

Severe type of mosaic on sugar-cane variety. Phytopathology 
(Abstract) 26(1): 36, 1935. 

Tolas, A. G. 

Minnesota certification rules. Potato Mag. 4(9) : 10, 18, 1922. 
Buies — Legislation. 

Tompkins, 0[hritian] M[ilton] & Gardner, Max W[illiam] 

Spotted wilt of head lettuce. Phytopathology (Abstract) 24 
(10) : 1135-1136, 1934. 


A destructive virus disease of cauliflower and other crucifers. 
Phytopathology (Abstract) 24(10) : 1136-1137, 1934. 
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Breaking in stock {Manthiola incana)^ a virosis. Phytopathology 
(Abstract) 24(10): 1137, 1934. 

Torres Filho, A[rthTir] 

0 combate do mosaico da canna de assucar. (The control of 
sugar cane mosaic.) Brasil Agricol. 12(2) : 65, 1927. 

Becommendation of the planting of resistant varieties. 

Tropova, A. T. 

A contribution to the diseases of American jute. (Diseases and 
pests of new cultivated textile plants.) Inst. New Bast Raw 
Material. Moscow p. 58-60, 1933. 

Brief note reporting that Ahuiilon avicemae growing near tobacco 
plantations showed a disease very similar to reticulate mosaic of to- 
bacco. Investigations are still in progress in the study of this mal- 
ady. 

Trotter, Alessandro 

La degenerazione della patata e le malattie da virus. (Potato 
degeneration and virus diseases.) Eicherche, osservazioni ed 
divulgazioni Pitopatologiche per la Campania ed il Mezza- 
giorno (Portici). R. Lab. Pat. Veg. Portici 8:18-48, 1934. 

Review of our knowledge so far on virus diseases of the po- 
tato. Discusses the different types of the diseases (mosaic, leafroU, 
witches^ broom, pseudo>net necrosis and concentric necrosis). Quan- 
jer’s classification, Schander and Bielert necrotic tissue changes and 
£Ize transmission by insects. Control measures are also considered. 

Triimpener, Egon 

Wie erkennt man den Abbau der Kartoffell Der Kartoffelbau 
17:61-62, 1933. 


Die Blattrollkrankheit. (The leafroll disease.) Kartoffel 13: 
210-213, 1933. 

Tu, C. 

Notes on diseases of economic plants in South China. Lignan 
Sci. Journ. 11(4) : 489-504. 1932. 

This report contains several brief notes on virus diseases of eco- 
nomic plants. 

Unite, Juan 0., & Oapinpin, J[os4] M[ananja 7 a] 

Selection of mosaic free cuttings of sugar. Philippine Agrie. 
16(2): 67-73, 1926. (Planter & Sugar Manuf. 77(8): 147- 
148,1926.) 
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A brief paper in which the authors report (1) that first genera- 
tion plants from mosaic resistant plants in severely infected fields 
do not show symptoms of disease; (2) that mosaic-free points pro- 
duce diseased plants; and (3) that buds from infected stalks in- 
variably give diseased plants, although the leaves of these buds do 
not show symptoms. 

Uppal, B[adri] N[ath] 

The absorption and elution of cucumber mosaic virus. Indian 
Journ. Agric. Sci. 4(4) : 656-662, 1934. 

Detailed account, illustrated with tables, of an experiment on the 
filterability of the cucumber-mosaic virus. 


The movement of tobacco mosaic viru{} in leaves of Nicotiana 
sylvestris. Indian Journ. Agric. Sci. 4(5) : 865-873, 1934. 

The author gives the results of his experimental observations. 


The effect of dilution on the thermal death rate of tobacco- 
mosaic virus. Indian Journal Agric. Sci. 4(5) : 874-879, 1934. 

The effect of dilution on the thermal death rate of the ordinary 
tobacco-mosaic virus was determined by the local lesion method on 
Nicotiana glutino$a, and a hybrid between it and N. tolaccum. He 
gives the range of temperature and the correlation of dilution. The 
thermal death point was established close to 70^ at a dilution of 
1 in 10,000. 

Valleau, W[illiain] D[omay] 

Bing spot (Delphinium sp.) Plant Dis. Rept. 65:419, 1927. 

A record. 


A virus disease of Delphinium reported from Kentucky, Plant 
Disease Reporter 14 : 118. 1930. 

A record. 


Do tobacco plants recover and develop an immunity from ring 
spot! Phytopathology (Abstract) 26(1); 37, 1935. 


The resistance of Ambalema tobacco to different viruses. Phy- 
topathology 25(1) : 37, 1935. 
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Varadaraja Iyengar, A. V. 

Contribution to the study of spike-disease of sandal (Santalum 
album Linn.) Part XVI — Distribution of arsenic in sandal- 
wood treated with sodium arsenite. Journ. Indian Inst. 
Science. 17A(12):p. 131-139, 1934. 

Large quantities found in bark and sap wood; the movement was 
noticed in the roots; the greatest concentration in the girdled re- 
gions ; root suckers often killed ; the oil from sprayed trees did 
not contain the poison. 

Venkata Bao, M. O. 

A preliminary note on the leaf curl mosaic disease of Sandal. 
Mysore Sandal Spike Invest. Comm. Bull. 3, 5 p., 1934. 

Preliminary note appearing in Indian Forester 49(12) : 772-777, 

ms's. 


& Oopalaiyengar, K. 

Studies in spike disease of Sandal. (1) Two types of spike dis- 
ease, (2) The movement of the virus in Satidal plants. 
Indian For. 40(7) : 481-491, 1934. (Mysore Sandal Spike 
Invest. Comm. Bull. 4, 1934.) 

The authors describe the tw'o types of sandal spike observed in 
India. By means of grafting experiments the movement of the virus 
within the plants was observed. 

& 

Studies in spike disease of sandal. Methods of inoculation and 
variation of results under different methods. Mysore Sandal 
Spike Invest. Comm. Bull. 6, 13 p., 1934. 

Different methods of inoculation by which spike disease of sandal 
can be transmitted are described. The fundamental principle in all 
methods is the grafting of infected tissue on healthy stocks. ItesiiltB 
are given. 

, & Iyengar, K. Q. 

Studies in spike disease of Sandal. Methods of inoculation and 
variation of results under different methods. Indian Forester 
40(10) : 689-701, 1934. 

Detailed account giving resulta obtained by the author with the 
methods successfully used in the transmission of sandal-spike disease. 


The role of under-growth in the spread of the spike of 

sandal. Indian For. 41:169-188, 1935. 
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Verhoeven W[ilhelm] B[oiidewijn] L[eenweburgr] 

Invloed van Zeenwsche Blauwen op Eerstelingen. (The in- 
fluence of zeenwsche Blauwen on Eeerstelingen.) Tijdschr. 
over Plantenziekten 40(8) : 173-174, 1934. 

Report of the behavior and influence of potato varieties which har- 
bours the streak virus in a marked form. 

Verplancke, 6[ennain] 

La Culture de la Pomme de terre dans TEtat de Maine (Etats- 
Unis d’ Amerique.) (Potato culture in the State of Maine, 
United States of America.) 16 p., 1919. 

On pages 9 to 14 the author discusses potato virus diseases. 


De la valeur de la ‘'Tuber testing mjethod^^ dans la selection 
sanitaire de la Pomme de terre. (The value of the tuber 
testing method in the sanitary selection of the potato.) Stat. 
Phytopath, de TEtat. Gembloux (Belgium) 7 p., 1927. 

Report of experiments on tuber testing for mosaic and leaf -roll 
disease. 


Etude sur 1 ^organisation de 1 inspection sanitaire de la 
culture de la pomme de terre en Belgique. — Studie over de in- 
richting van den gezondheidskeuring van de aardappelkweek 
in Belgie. (Study of the organization of the sanitary inspec- 
tion of the potato culture in Belgium.) Belgium Min. Agric. 
27 p, 1929. 

Regulations for seed certification in which virus diseases receive 
considerable attention. 


Experiences sur la transmission des maladies de degenerescence 
de la Pomme de terre. II. Resultats des essais faits en 1931 : 
(Experiments on the transmission of degeneration diseases of 
potato. II. Result of tests made in 1931.) Ann. Gembloux 
37:345-349, 1931. 

A continuation of studies in papers with the same title. 


fitude comparative de Pomme de terre d^ origines diverses. L 
Resultats des experiences faites en 1931. (Comparative 
studies on potatoes from different origins. I. Results of ex- 
perimnts made in 1931.) Bull. Inst. Agron. Sta. Res. Gem- 
bloux, 1:123-145, 1932. 

Records and discussion of field results in tabular form. 
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Les viroses de la Better ave. (The viruses of beet root.) La 
Sucrerie Beige 63(1) : 2-10, (2) : 22-32, 1933. (Publ. Inst. 
Beige Amelioration Betterave, Tirlemont, 6:232-248, 1933.) 

The author states that mosaic and yellows are the two virus dis- 
eases affecting beet in Belgium. He is working on four types of 
mosaic; speckled, veined, marbled and pocked mosaics. He gives an 
account on the cytology, transmissibility, wild hosts, varietal resist- 
ance and insect vectors. 

fitude comparative de pomme de terre d^origines diverses. 
III. Eesultats des experiences faites in 1933. (A comparative 
study of potatoes of various origins. III. Eesults of experi- 
ments made in 1933.) Bull. Inst. Agron. Stat. Ees. Gem- 
bloux, 3(1): 52-91, 1934. 

Continuation of previous work. 


Sur line forme nouvelle de la ‘‘bigarrure’^ maladie k virus 
filtrant de la pomme de terre. (On a new form of the “bi- 
garrure’’ disease of the filterable virus of the potato.) Soc. 
Eoy. Bot. Belg. 66(2) : 107-121, 1934. 

Description of type of acropetal necrosis of potato plant. 


Contibution k T^tude des maladies a virus filtrants de la Bet- 
ters ve. (Contribution to the study of filterable virus dis- 
eases of beet root.) Mem. Acad. Eoy. Belgique, Cl. Sci. Ser. 
II, 1461 (III, 1), 104 p., 1934. 

This article is an expansion of the author ^s paper entitled “La 
virose de la Betterave“ cited above. 


Etude des proprietes des virus causant les maladies de d6g6n6r- 
escence de la betterave. (Study of the properties of viruses 
causing degeneration diseases of the beet.) Sucrerie Beige 
64:142-251,1934. 

General discussion of the properties of the viruses causing degen- 
eration diseases of the beet, specially yellowing and mosaic. 

, & Asaert, L. 

Lnmunologische reakties met plantenvirus (Immunological re- 
actions with plant viruses.) Natuur, Tijdschr. 16(2-5) ; 69-^ 
74, 1934. 

The authors give brief notes of their results obtained W 
ferent viruses and different hosts. 
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Etat actual de la production de la pomme de terre in Belgique. 
(Actual state of potato production in Belgium.) Reprint 
from Ann. de Qembloux p. 185-196, May, 1934. 

In this paper is given the effect of virus diseases on the production 
of potatoes in Belgium. 

Verwoerd, Len 

Storage pit (bitterpit) of apples. Farming So. Africa 8:418, 
430, 1933. 

Vielwerth, V. 

Mosaika Americke Revy vinne. (Mosaic of the American 
vine.) Ochrana Rostlin 13(3-4) : 83-90, 1933. 

Account of a disorder on American varieties of vines occurring in 
Czechoslovakia which is transmitted by grafting and with character- 
istics of a virus disease. Studies of the disease are in progress. 

Vizioli, J[ose] 

0 mosaic e outras molest ias da caniia de assucar. (Mosaic and 
other diseases of sugar cane). Sec. Agric. S. Paulo (Brasil) 
1926. 

Vos, H[uguette] C[onstance] C[omelia] A[driana] A[bdia] 

De invloed van Pseudococcus citri (Risso). Pern, op de plant. 
Baarn — N. V^. Hollandia-Drukkerij pp. 1-81. 1930. 

This paper is not a discussion of a virus disease but is of in- 
terest to those who are studying the mechanics of plants with vi- 
ruses spread by means of insect vectors. 


Wallace, H. F., & Anders, 0. B. 

Report Raymond Branch Experiment Station. Mississippi 
Agric. Expt. Sta. Bull. 231, 1925. 

On pages 14-17 data are given as to the results of seed certifica- 
tion in relation to potato-mosaic disease. 


Report of the Mycologist, 1933. Tanganyika Territory Dept. 
Agric. Ann. Rpt. 1933:76-78, 1934. 

Notes on virus diseases of cowpeas, other legumes, tobacco and 
sesame are included in this report. 

F. W. 

i>i {0 INattroUkeaBikheit der Kartoffel. (Tlie leaf roR disease of 
potato.) Ztschr. f. Pflanaenkrank. 28, 1919. 
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Bekampfung der Blattrollkrankheit der Kartoffel. (The fight 
of leaf roll diseases of potato.) Landw. Brennerei Ztg. Prag. 
1920. 

Went, P. A. P. 0. 

Does the Sereh disease exist in the West Indies, more especially 
in Trinidad? West Indian Bulletin 12(4) : 554-560, 1912. 

ITo found suspicious cases but no positive evidence of the disease. 

Weimer, J[ames] L[e Roy] 

Effect of environmental and cultural factors on the dwarf 
disease of alfalfa. Journ. Agric. Res. 47(6) : 351-368, 1933. 

Continuation of previous work. This is the result of experiments 
started in 1929. Dwarf disease of alfalfa is not regarded by the 
author as a virus disease. 

Wellman, P. L. 

Identification of celery virus 1, the cause of southern celery 
mosaic. Phytopathology 24(7) : 695-725, 1934. 

Description of a new virus which causes a true mosaic on celery. 
It is transmitted by Aphis gossypii and artificial juice inoculation. 


A disease of banana markedly similar to bunchy top, produced 
by celery virus 1 in U. S. A. Phytopathology 24(9) : 1032- 
1034, 1934. 

Report of the susceptibility of Musa sapienium variety Lady Finger 
to celery virus I. Gives behavior of the disease in inoculated plants, 
aphis transmission and description of the disease. 


Infection of Zea Mays and various other Gramineae by the celery 
virus in Florida. Phytopathology 24(9) : 1035-1037, 1934. 

The author found that celery virus I, the cause of southern celery- 
mosaic, has a very wide host range. He gives the host plants af* 
fected by this virus. He made inoculations by means of Aphis goa* 
sypii. 


Dissemination of southern celery-mosaic vims on vegetable 
crops in Florida. Phytopathology 25(3) : 289-308, 1935. 

This virus is carried by Aphis gossypii and attacks celery, com, 
squash, pepper and several weeds. The author traces its dissemina- 
tion by A. gossypU from weeds throughout the oelexy fields and il* 
lustrates his BtudieB with maps. 
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The host range of the southern celery-mosaic virus. PhytO' 
pathology 25(4) : 377-404, 1935. 

The paper is the result of experimental studies with celery virus I. 
The author was able to produce the disease by inoculation in 91 
species of plants including 29 vegetable crops. 


Werner, H[arvey] 0[scar] 

Spindle tuber, the cau.se of “run-out” potatoes. Amer. Potato 
Joum. 3(1): 16-18, 1926. 

Popular — Some of the work in this paper will be found in Ne- 
braska Sta. Bull. 207. 


The tuber-index method in relation to seed potato certification. 
Proc. 15th Ann. Meeting Potato A'Ssoc. Amer. p. 140-150, 
1928. 

Brief review of other workers, tnber-index system of eliminating 
virus diseases. lie reports in this paper the results he obtained. 


Effect of cultural methods and maturity upon the seed value 
of Eastern Nebraska potatoes. Nebraska Agric. Expt. Sta. 
Res. Bull. 45, 45 p., 1929. 

This paper contains valuable information in regard to spindle tuber 
of potatoes. 


Some facts concerning the productivity of irrigated seed po- 
tatoes. Proc. 16th Ann. Meeting Potato Assoc. Amer. p. 
120-132, 1929. 

The author gives the results of his observations in regard to the 
relation of irrigated and not-irrigated potatoes to spindle-tubers. 

Werwoerd, L. 

Storage jut (bitter pit) of apples. Farming South Africa 8 : 
418-430, 1933. 

Whetzd, H[erbert] H[mce] 

Diseases of the peony. Amer. Florist 44:609-612, 1915. 

White, Philip, R. 

Multiplication of the Tiruses of tobacco and aucuba mosaics in 
growing excised tomato root tips. Phytopathology 24(9): 
1003-1011, 1934. 

Description of a method for the cultivation of the viruses of to* 
bacca-motaic and aucuba mosaic in isolated root tips grown hi vitro. 
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White, Richard P[eregrine] 

Diseases of ornamental plants. New Jersey Agri, Exp. Station, 
Cire. 226, 98 p., 1931. 

This is a popular bulletin containing brief descriptions of yellows 
on CalUstophus chinensis^ stunt on Dahlia spp., mosaic on Gladiolus 
spp. mosaic on Iris spp., mosaic on Paconia officinalis, mosaic on 
Eosa spp. mosaic on Lathyrus odoratus, breaking in TuUpa spp., and 
mention of mosaics on several other plants. Parts of this bulletin were 
published separately. See our original bibliography. 


The eifect of mosaic on bloom production of the Talisman rose. 
Phytopathology 24(10) : 1124-1125, 1934. 

Brief notes reported the effects of mosaic on the Talisman rose 
variety. According to the author it is of relatively slight influence 
from the practical viewpoint. 

Whitehead, T[atham] 

Immature versus mature seed potatoes. Journ. Mins. Agrie. p. 
452-455, 1930. 

Contains brief notes on potato leaf roll. 

Wilcox, R[a}rmoxid] B[oorman] 

Identification of false blossom in the fall. Proc. Amer. Cran- 
berry Grow. Assoc. 61 : 15-16, 1930. 

Popular. 

& Beckwith, C[harles] S[teward] 

A factor in the varietal resistance of cranberries to the false- 
blossom disease. Journ. Agrie. Res. 47(8) : 583-590, 1933. 

A study of relative varietal susceptibility based on the poison for- 
mula of cranberry to the false-blossom disease. 

& 

The false-blossom disease of cranberries. New Jersey Agrie. 
Expt. Sta. Circ. 348, 1935. 

Wiles, D. R. D. 

Report of Plant Diseases Inspector. Barbados Agrie. Jourji. 
3(2) : 39-44, 1934. 

This report gives data on the present pojGution of sugar-cane mo- 
saic in Barbados. 

■f 

Wilson, O. L. 

Yellow stripe. Daffodil Year Book Eoy. Hort. Soc. I9S3:74^ 

■ 1984., 
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Wingard, S[amuel] A[iidrew] & Oodkin, J. 

Tobacco diseases in Virginia and their control. Virginia Agric. 
Expt. Sta. Bull. 90, 31 p., 1924. 


Bitter pit of apples. Virginia Fruit 20 : 8-10, 1932. 

Woods, Albert F[red] 

“ Bacteriosis ” of carnation. Bot. Qaz. Sept. 1897 p. 200-205, 
1897. 

It ia admitted that the disease does not show the presence of biic- 
teria but the causal agent is not known. The effects of aphid and 
thrip injuries are considered. 


Stigmonose : A disease of carnation and other pinks. U.S.D.A. 
Div. Veg. Fhy. & Path. Bull. 19, 3o'p., 1900. 

The author admits that the disease is not caused by fungi nor 
bacteria, although no definite cause is recognized. The influence of 
aphis, thrips and red spiders as carriers is recognized. 


Mosaic-disease study points to control by resistant varieties. 
U.S.D.A. Yearbook, 1927:464-465, 1928. 

Brief popular notes. 

Woods, Mark W. 

Cellular changes in ring-spot. Contr. Boyce Thomp. Inst. 6 
(1) : 51-67, 1934. 

The author describes the symptoms and gives the results of studies 
on the histology and cytology in the lesions. 

Tenemaru, C[hutaro] & Asa, E[eijiro] 

(Report of the investigations of dwarf disease of rice plant.) 
Kyoto Agric. Expt. Sta. Spe. Bull. 1, 178 p., 1905. 

Youden, W. J., & Beale, Helen Purdy 

A statistical study of the local lesion method for estimating 
tobacco mosaic virus. Contr. Boyce Thomp. Inst. 6(3) :437- 
464, 1934. 

Discussion of the subject and description* of the method designed. 

..U-..- , & Outtine, John D. 

Relation of virus concentration to the number of lesions pro- 
duced. Cont. Boyce Thompson Inst. 7(1): 37-53, 1935. 

f'Data from six different sourcee showing lesion counts obtained by 
appi^dag vima to extracts to leaves in a series of dilations have 
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been assembled from the literature. The authors include work with 
tobacco mosaic, ring spot, cucumber mosaic, and aucnba mosaic vi- 
ruses. The plants used as hosts have been Nicoiiana glutinosa^ Pha- 
seolus vulgaris var. Early Golden Cluster, and Vigna sin crisis var. 
Black Eye. The method of evaluating the constants is given and 
their possible significances discussed. The utility of the function as 
a guide to the design and interpretation of experiments is shown by 
examples. ^ ’ 

Zeijistra, Fzn, H. H. 

Versuch einer Erklarung der ^‘Sereh^’ Erscheinungen des Zuc- 
kerrohrs. Ber. Deutsch. Bot. Ges. 20(6) : 330-333, 1911. 
(Bot. Centralb. 119(6) : 151, 1912.) 

Review of the work so far on this obscure disease. 

Zimmermano, Afbrecht Wilhelm Philipp] von 

Die Krauselkrankheit des Manioks (Mhogo). 1 und 2 Mitt. 
(The leaf curl of cassava.) Pflanzer, Tanga 2: 145-153, 182- 
183, 1906. 

Popular. 

Einge Bemerkungen iiber, Kassave (Mhogo). (Some notes on 
cassava.) Pflanzer, Tanga, 2:257-271, 1906. 

Account on botany, varieties and diseases of cassava including leaf 
curl. 


Ueber eine Krankheit der Erdnnsse. {AracMs hypogea.) (A 
disease of peanuts.) Pflanzer, Tanga, 3:129-133, 1907. 

Notes on peanut rosette disease. 


Die Deutsch — Ostafrikanischen Maniok — Varietaten (1). (Va- 
rieties of cassava in German East Africa.) Pflanzer, Tanga 
3:258-269,1907. 

Contains reference to susceptible and resistant varieties to curl 
disease. 


Die Krauselkrankheit des Maniok (Mhogo) und die Abgabe 
gesunder Stecklinge. (The leaf curl of cassava and the de- 
livery of healthy cuttings.) Pflanzer, Tango 6:184-185, 
1909. 

Popular. 
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Die Krauselkrankheit der Erdnusse. 2 Mitt. (Rosette disease 
of peanuts.) Pflanzer, Daressalam 9:59-63, 1913. 

Brief account of peanut rosette with illustrations; 

Zundel, 0[eorge] L[orenzo Ingram] 

Rasberry diseases. Pennsylvania Agric. Expt. Sta. Circ. 133 , 
20 p., 1934. 

This paper includes brief practical notes on several virus diseases 
of the raspberry. 
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Cotton (See Gossypium) 

‘ ^ Court -none ” (see also vine) 

Cowi^ea 1 
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Cueumta aativua^ 

mosaic — * 

Cultivation of virus 


178 , 191 , 210 
161 


203 


203 


146 , 154 , 189, 190 

221 

139 , 148 , 211,224 

145 

147,192 

186 

182 , 197,215 
207,215 


167 

130 , 142 , 147 , 163 , 168 , 191 , 217 , 226 
174 



232 THE JOUENAIi OP AGEICULTUHE OF THE UNIV^BSITT OP P. B. 


Paffe 
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Lettuce (See Lactuca) 

Light 

Lily mosaic 

lAncus bug 

Little leaf 

Lupins 
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aucuba mosaic 

big bud 

calico 

chemical splitting of virus 

crinkle 

curly top 

die back 
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spotted wilt 
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Mhogo (See Manihot) Pnge 
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Miramhilis jalapa 203 
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abactl 146 
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Eippedstrum 171 

Iris 224 
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peach 141, 146 

Phaseohis 162, 211 

poppy 185 

potato 138, 144, 157, 170, 171, 175, 182, 184, 192, 211, 216, 221 

raspberry 162, 174 

rose ! 143, 224 

Smitalum 218 
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Pea mosaie (See Pisum aativui) 

Peach (See Prunus) 

Peanut (See Arachia) 

Pear (See Pyrua) 

Pecan rosette (See Hicoria) 
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Pentalonia nigronervoaa 

Peony 

Peregrinua maydia 
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Peraea Peraea sun blotch 

Petunia 
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Phloem necrosis 

coffee 
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Photodynamic 

Physiology 

Piaum aativua 
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Plantain mosaic (See also Muaa) 

Plastids 

Pome fruits bitter pit 
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Potato (See Solanum tuberosum) 

Primula virus 

Properties of curly top virus 

Properties of virus 

Protozoa 

Prunus Americana 
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Avium 
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degeneration 190 

necrosis 190 

rosette 182 


Quince bitter pit (See also Malus) 
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Raspberry (See Ruhus) 

Refraction 

Resistance 

Reversion in currants 

Bibea reversion 

Rico (See Oryza) 

Ring spot 

potato 

tobacco 

Delphinium 

Roguing 

‘‘Roncet’’ of vine 

Rose 

Rosette 

apple 

fruit trees 
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peanut 

pear 

Rotterdam D disease 
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virus 

Running out of potatoes 
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Fiji 

mosaic 

Sereh 

streak 
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spike 

transmission of spike — 
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Seed production 

Seed transmission 
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resistance - 211 
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ring spot 170 

running out 223 

spindle-sprout 211 
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spotting 158 

stipple streak 192 
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tuber unit 156 
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Spinach blight 

Spindling sprout of potato — 

Spindling tuber of potato 

Spotted wilt 

Spread of diseases 

^‘Stolbur'' 

Starch 

Stenosised 

Storage pit 

Stenosis of cotton 

Stigmonose of carnation 

Stipple streak of potato 

Strawberry (see Frag arm) 

Streak 

cane 

corn 

die back form 

potato 

raspberry 

roses 
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Stripe of corn 

Stripe of Daffodil 

Stunt 

Dahlia 
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X-virus 160,167,171 
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Ahelmoschus esculentus (okra) 23() 

Abuiilon 

chlorosis 69, 108, 13S, 178, 205, 207 

variegated 94, 205, 309 

Acer pseudoplatanus 78 

Aceratogallia sanguinolenia ■ 142 

AcromaTiia of cotton 95 

Aeronecrosis 

of potato rns 

(See al'io necrosis, net-necrosis, psendo net-necrosis.) 

Acropetal necrosis 

of potato 318 

Adenoropium gossypifolium mosaic 94 

Aegeria exitiosa 

Aesculus (horse chestnut) 175 

Agallia siricticollis 14.3 

Agave cantala mosaic 22 

Ageing of virus in vitro 177 

Ageratum mosaic 3^07 

Aleurodidae 8,157,160,206,217 

Alfalfa. See Medicago 
Alloiphyllie. See Anemone 

Altheae rosea crinkle — 200 

Altitude, effect of 61, 97, 98, 99, 122, 222, 224, 235, 390 

Amarillis sp. 

mosaic 95 

Ambrosia trifida (virus disease) 237 

Amphoraphora rubi 306 

Ananas Ananas (Pine apple) 

diseases 223? 

mealy-bug — 81,190 

yellow spot 81, 190, 229, 230 

wilt 81,190 

Anatomy 

of mosaic tobacco plant 164 

Anemone 207, 208 

Anoectochilus 262 

Anthwium 384 

Aatigeng, antibodiei, etc 165,166,240,241,297,842 
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Antirrhinum 

virus disease . 
Anuraphis tulipae. 
Aphids 


transmission of cucumber mosaic bj 

migrations of A, maidis 

Aphis ahreviata 

Aphis fdbae 

Aphis forhesi 

Aphis fragaefolia 

Aphis gossypii 

Aphis Idbruni 

Aphis leguminosae 

Aphis maidis 

Aphis ruhiphila 

Aphis rumicis 

Aphis runisit 

Aphis spiraceae 

Apple. See Malus 
Apricot. See Prmus 

Arachis hypogea, (Peanut or ground nut) 

clump disease 

dwarf 

leprosy 

mosaic— 

rosette 

streak 

virus disease 

Armour expedition 

Asclepias spp 

Asters. See CaZlistephus 

Attenuation 

Avocado. See Persea 

Azuki bean mosaic 


Pss0 

237,384 
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7, 16, 22, 61, 64, 65, 108, 118, 121, 12r>, 
180, 181, 186, 214, 238, 249, 250, 273, 
284, 351, 362, 369, 377, 391, 400, 403 
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64 

287 

59, 276, 323, .••^9 

293 

293 

101, 117, 118, 169, 193, 392, 395 

68,85 

68,365,366 
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214, 238, 278, 288, 331, 357, 358, 364, 
366, 367, 377, 403 

163, 305, 306, 346 

61, 118, 140, 323 

389 

409 


125,264,317,409 

370 

- 174 

377 

^ 139,246 

17, 21, 24, 26, 61, 68, 85, 109, 139, 
175, 213, 365, 366 

— 139 

125,264 

251 

237 


78, 79, 198, 222, 223 
240 


Bacteriophage 166, 392, 404 

Bacillus morvXans of sugar beet - 58 

Bacterium prodigiosum 126 

Bacteri/um ruber 51 


Bdlchtha, See Cioadvdim mbHa 

Banana. See Musa 

Barley. See Sordeum 

Bean of all kinds. See Phaseolus 


Beets. See Beta 

Begonia^^^ — — . 

— — 1B7, 20«,«40, 867, 



Berry plants. See :R%bus 
Beta vulgaris 
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blight (western). See curly top 
curly top 


curling 

immunity 

deformation 

leaf curl 

leaf hopper (Eutettix ienella) 


mosaic. 


phloem necrosis-. 

virus disease 

yellows 

Bidens pilosa 

yellow spot 

Big bud 

of tomatoes 

of currants 


Psgf 

7, 140, 230, 265, 277, 362, 384, 

386, 402 

7, 24, 25, 38, 58, 71, 78, 79, 80, 81, 82, 96, 

102. 106. 108. 137. 142. 152. 170. 175, 
201, 208, 209, 222, 228, 230, 234, 248, 
260, 262, 266, 274, 276, 277, 307, if30, 
332, 333, 334, 335, 336, 337, 351, 352, 
355, 357, 358, 359, 370, 376, 384 

109,142,274,355,402 

377 

- 60,61 

142 

. 13, 38, 78, 79, 81, 82, 108, 110, 145, 170, 

173. 175, 208, 209, 332, 333, 334, 335, 
336', 352, 357, 370 

24, 25, 26, 27, 59, 61, 73, 121, 144, 182 
201, 223, 228, 229, 262, 267, 268, 276, 
277, 297, 314, 323, 326, 340, 341, 343 

267 

61,386 

377 

230 

321 

227 


Bitter pit. (See McUus and Pyrus) 

Blackberry. See Bu'bus 
Black locust. See Pseudacacia, 

Blight (virus forms only). See Beta, Spvaaceae, Lycopersioon esculentum, etc. 

Bodies of various kinds 3^7, 49, 65, 102, 116, 153, 160, 161, 180, 

183, 204, 207, 208, 211, 215, 217, 218, 
222, 228, 229, 235, 242, 250, 272, 273, 
285, 323, 339, 346, 347, 348, 384, 405. 


Bougainvilea spectabilis virus disease 237 

Brambles. See Buhua 
Branchysm. (See Oossypium) 

Brassica (cabagge, mustard, turnips) 86, 196, 327, 340, 369, 372 

Breaking of tulips. (See Tulips). 

Breviocoryne hra^sicae — 86, 102 

Browdllia specioaa mayor ring spot 280 

Brown spot of potato 

Browning (stem end) 

Buckskin of cherry. (See Pnmua) 

Bttc^heat. (See Fagopyrum) 

Bullet disease of Paasifiora 274 


top. Bee use, Cariea, Eeliehryaum, Phyaalia & Lycoperaioon 
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Cabbage. See Braasica 

Cactaceae 

Cajanm indicus 

CaAnito rosette 

Calendula sp. (rosette) 

Calendula officinalis (virus disease) 

Calico 

of potato — 

of tobacco - 

Calliopsis rosette 

Callistephus chinensia (asters) 

chlorosis 

curly top 

wilt 

wire screen control 

yellows 

yellows of tomato 

Calocoris hipunctatus 

Campanula pyramidalis 

Campauulales (virus disease) 

Cana brava. See Gynervum aaggitatum 
Cane. See Saccharum offlcvnarum 

Cantaloupe ring spot 

Capsicum annuum 

leaf curl 

mosaic 

virus 

Carioa papaya 

bunchy top 

mosaic 

Carnation, See Dianthua 
Carrot. See Daucus carota 
Cassava. See Manihot 
Catnip. See Nepeta 
Cauliflower. See Braasica 

Celaatrus acandena 

Celery 

mosaic 

yellows 

Cell contents 

effect of mosaic 

function 

inhibition by virus 

structure affected by mosaic 

Cell inclusions. (See Bodies) 

Cephalanthua occkienUUia^^^^^^ 

Ceratoma irifuroata - — 
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88,158,179,369 
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237 
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219 

113, 153, 175, 202, 218, 219, 220, 231, 
237, 214, 246, 279, 335, 351 

219 

237, 270 

280 

382 


- 382 

156,330,379 

189,190,255,256 

56, 95, 125, 184, 256, 379 
125 

94, 95 

94,95 


.1 89 

117, 294, 395 
175, 220, 335 


92, 93 
161 
95 


93,94,95,124, 125 


879 

344 
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Cbomistry 


Chenopodium murale curly top. 
Cherry. Se(3 Fruniis 
Chicory. See Cichonum 

Cichorium mosaic 

ChUimydojsoa 

Chlorophyll 

Chlorophyllase 

Chloroi)lasts 

Chlorosis 

of Jhutilon - 

of Asters 

of avocado 

of cane 

of beaus 

of citrus 

of Celastrus acandens 

of Cucurbit 

of Evonymus 

of Fraxinus 

of Laburnum sp. 

of Lupin 

of Ligustrum 

of Malvaceae 

of peach 

of Ptelea 

of Eibes vulgaris 

of Bose 

of Murnex 

of Soja Max 

of Sorhus 

of Sweet potato 

of tobacco 

of tomato 

of Zea Mays 

Chlorotic 

diseases of hops 

spot of rose 

streak of cane 

Chrysanthemum yellows 

Chryaophyllum rosette 

Cioadulina mhila 

Cieadula sexnoiata 

Cicadula diuiaa 
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369, 370, 378, 380, 387, 388, 389, 392, 405 
78,223 


237 

231,235,285 

90, 128, i:^ 

290 

93,94,95,273,354 
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274, 284, 392, 397, 405 

108,138, 178 

88 

186 

131,143,264,274,364 

88, 139 

377 

89 

185 

313 

43 

42,43 

309,326 

42,43 

42,178 

88 

43 

89 

260,261,273,397 

163 

89 

- 43 

315 

88,168 

311 

109,340 

319,320 
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238 
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296,364,365,366,367 

113,118,175,218,220,335,336 

330 
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Cichorium intylfus mosaic 237 

Cineraria mosaic — 111 


Citrus 

chlorosis 

psorosis 

variegations 

Classification 

Clerodendron fragrans mosaic 

Climate 

Clover. See Trifolium 
dub leaf. See Gossypium 

Coffea phloemnecrosis 

Coix Lachryma-Johi 

Commelina • 

Compositae 

**Contagium vivum fluidum^' 

Convallaria majcUis mosaic 

Com. See Zea Maya 

Cotton. See Gossypitm 

Cowpea. See Vigna 

Cranberry. See Vaccinwm 

Crinkle dwarf. See Niootiana tabaowm 

Crinkle 

of Althea rosea 

of cherry 

of cotton 

of potato 

of strawberry 

of tobacco 

Crocus virus disease 

Crotalaria striata mosaic 

Crotalaria $uncea virus 

Crucifer 

mosaic 

virus disease 

Cuban streak of cane 

Cucumber. See Cwmmis sativa 
Cuoumis sativa 

mosaic 


virus disease 

white pickle 

yellow pickle — . 
Cueurbiiacea mosaic. 

virus 

Cucurbit-—^-.,*.-.--. 


377 

144,236 

292 

73, 136, 166, 198, 199, 302, 347, 366 

54 

166,396 


19, 170, 366,357 

64, 214, 238 

94,117,395 

62 

45, 46 

64 


42 

206 

26 

8 

. 270,317 
383,409 
374,375 

170 

94,96 

154 

86,165,372 

27 

296 


13, 25, 50, 85, 86, 96, 102, 105, 115, 116, 
117, 136, 169, 167, 181, 182, 186, 193, 
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294, 295, 321, 331, 341, 375, 387, 391 

— 212 

— 88,96,193,256 

— 375 

106,134 

™ — - — 382 

— 115, 116, 186, 198, 267, 391, 3# 



INDEX 
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Cultures Pasre 

of vinifl 161, 163, 266, 297 

of insects 171 

Curl 

of beets 109,274 

of cotton 8,141,160,228 

of Pelargonium 154, 326 

of potato. See SoUmum tuberosum 

of Poinsettia 285 

of raspberry 47, 48, 112, 256 

(See leaf curl of raspberry) 

of Bumex acetosa 402 

of Sesame 392 

of tobacco * 61, 375 

of tomato 359 

Curly dwarf of potato. (See Solan/um tuberosum) 

Curly top 

of Callistephus chinensis 237 

of Chenopodium murale 78, 223 

of aster 237 

cf Ic^ns 79,234 

of beets (sugar). See Beta 

of cucurbits 106 

of squash 248 

of tomato 338,392 


Currants. See Bibes 

Cyphomancha betavea 

Cytology 

of Anemone 

of bean mosaic 

of beets 

of Fiji disease of cane— 

of Hippeastrum 

of insects 

of mosaic 

of mosaic of sugar cane 

of pecan rosette ; 

of potato mosaic 

of potato ^indle tuber _ 
of potato virus disease... 

of ScmtaVun Album 

of spike 

of sugar beet ^ 

of sugar cane 

of tomato mosaic 

of tobacco 

of virus .-™.. 

of >beat— ™ 


256 

122, 123, 125, 126, 176, 180, 229, 346, 378 

207 

273 

137,307,343 

218,237 

183 

113 

- 92,123,160 

65,91,92 

304 

347,348 

384,385 

87,347,384 

271 

272 

307,343 

91,92,218 

354 

160,290,307,378,405 

122, 124, 125, 176, 180, 207, 229 

251 
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Daffodil 

Dahlia 

r^osaic, dwarf and atnnt 

Dandelion (fall) yellow disease 

Datura (Jimson weed) 

Daucus carota yellows 

Degeneration. See Solanum tuberosum 

Delphacodfs atcriaicllus 

Delphmium 

stunt A 

virus disease 

Desication of potato tuber 

Dewberry. See Euhus 
Dianthus (Carnation) 

bacteriosis of carnation 

yellows 

Digitaria horizontalis (streak of cane) 

Dilution of tobacco virus 

Disonycha triangularis 

Distribution of sugar-cane disease 

Dock. See Eumex 

Dodonacea viscosa spike 

Dolichos biflorus mosaic 

Dolichos lablab mosaic 


Pate 

107, ler 

62, 67, 161, 237, 280, 307 

- 264 

53, 74, 184, 256, 262, 320, 329, 349, 358 
60,220,235 

220 

73 - 

176,189,237,382,397 

38 


38 

223, 287, 288 
356,366 

10,251 

162 

93 

322 

379 

379 


Dvrarf 

of barley 

of blackberry 

of cane 

of corn 

of horse radish 

of logan berry 

of mulberry 

of onion 

of peanut 

of potato. See curly dwarf of Solanum tuberosum 

of rice 

of tomato 

of tobacco 


14 

408 

46 

397 

106 

408 . 

190, 370, 408 
118,177, 257 
174 

153,185' 

228 

268- 


^88 pla^t. See Solanum Melongena 

Electricity 

Electrophoresis 

Eleusine indica streak 

Elm 

Elytrosomos 

Emilia 

Empoasea 

Entymes. 

Epiphyllum spp. mosaic - 

Epiterix cueumeris 


45, 58, 281 

371 

214,365,366 

304 

- 228 

230^ 

8, 87, 165, 206, 274, S5R 

28,231,406* 

55 ^ 286 ^ 

87 , 160 : 
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S^uiteUdt mosaie (foHil) 

Eradicfttion^ — 

of buBohy top of biuuuui * — « — 

of cane mosaic — 

of celery mosaic — — ^ — 

of cucumber mosaic^ — « — 

Sfigeron yellows 

Eriophyes ribu 

Erythroneura Zealmdioa 

Euoharis amasfonica mosaic 

Euphorbia puloherrima 

Evonymous sp 

Euscelia striaiidua 

Eutettix tenella^^ — 

(See also Beta vulgaris leaf hopper) 


Bags 

in 

18, 244, 277, 284, 296, 379, 386, 387 

132 

40, 129, 130, 131, 141, 152 

117 

116 

246 

12,227 

100 

95 

285 

43, 108, 31» 

45,113,401 

68, 79, 80, 81, 82, 108, 110, 152, 170, 
173, 208, 209, 330, 332, 333, 334, 
835, 336, 337, 338, 352, 357, 370 


Fagopyrtm esculentum (aster yellows) 218 

False blossom. See Vaecinium 


Fern leaf 

of tobacco 

of tomato — — 

Ficus Carioa mosaic (fig) 

See Saccharum offidmarum 

Filiform leaf of tomato — 

Flllicosi 

‘‘Filosit^'' of potato 

Filters, filtration, etc 


Flagellates 

‘ ‘ Flenkenkranhheit " 

Fragaria (strawberry) 

crinkle 

degeneration 

dwarf 

Gold disease 

mosaic 

stunting 

virus ... — 

witches' broom 

yellow edge ... 

yellows <Ji»e) 

xanthosis 

F^rnmsma sp*-. 

Fiwadhsm Ohlos^ 

yhms fiissaah-.^...-. 


261 

132,216,256,261 

90,91 

336 

108 

15,121,286,289 

9, 51, 62, 81, 126, 146, 147, 153, 167, 

215, 216, 219, 230, 234, 235, 236, 
250, 252, 263, 266, 307, 313, 314, 
335, 350, 353, 358, 367, 370, 384, 
386, 387, 390 

49 

46 

239,293,294,383,408,409 

388, 409 

293 

293 

168 

48,49,168 

168 

173,294 

408 

173,293 

293,294 

... 293 

262 , 880,321 

43 

m 
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Pr^ohing of tobacco Sc^O 

pi^ehsia yiru^. * — 2^7 


‘ * Gelbflecbigbeit [ * of spinach---*..-— ^ 62 

* Gele strepenziekte ' (See .x^Uow stripe of sugar cane) 

geographic distribution of sugarrcane disoases^^— 93 

[Giant hill of potato. (See also Solanum tuh^Q 9 urn)^^^ -15(8,159 

Gislkia mosaic — 307 

Gladiolus 

virus disease -- --t- 170, 238 

Coasypium 

acromania 95 

, brachysum — — --- — i)5 

, club leaf - 95, 406 

, crazy top — 95, 205 

crinkle - — 8 

curl - — — ^ -i — - 8, 141, 160, 189, 200, 228 

cyrtosis 95,406 

leaf cut — — — L*.;— ' 95, 204, 372 

leaf crinkle — — - l - • 206 

leaf curl 8,141,160,189,200,206,228,239,240 

leaf roll — — — . — — — _- — 200 

malformation — — — — — ^ 95 

f tomotosis — r -r- 85, 204 

Grape. See Fitia , . , 

Grass 1 - ^ 891 

mosaic— — ^ — — — — 62, 63, 217, 226, 278, 330, 366 

I yelloTv stripes — 226, 363 

Grasshopper - 163 

'^ree^ouse 

‘ . , mosaic in — 116, 117, 165 

streak in 200 

yellows in — 273 

virus in ! -212 

^J^round nut. See i4rac/its /f^popsa -r.; 

^dynerium aaggitatum^ — — — — — 7 


^aemaria — — :JC2 

iHelichryaum bunchy top 2J8 

^ITeiniptera 3 tS 

Hemp (Manila). See Muaa textiha 

'flihucua cannahinua - 206 

eaculeiitua — 206 

M'ihiacua^ rosa-amenaia — 237 

^^tbificua aahdariffa £06 

■ (Pecoa roMtte) », UO, W5,M3, §83> ?()4, 343 

^ippedstrum 

J ,bpJ$B!i.'^-! — ; ]S3I,'.2I7v1S90 

183,^7.279 

iit I ”^N?^--”-rT-r-rr.-JTt-r.r^r..-~-.r,rr.rr^ ;885 



nippeofttrum Johnsonii mosaic 

Histology — — : 

of alfalfa 

of beet 

of cane— : — 

of coffee 

of dahlia : — 

of fiji disease 

of Hippeasirum 

of peach- — 

of potato 

of Solandceae — 

of sugar cane- - - 

of tobacco — — 

of tomato ^ 

ITolodiscus discolor, witches' broom 

Homopt era — 1- 

Hops. See TJumulus 

Uordeae ! 

Uordeum 

to!ey dwarf di8ea!se.,-T ... 

barley stripe disease ! 

Porse chestnut. See Aesrulus 
iTorae radish. See Hadiculxi armoraeia 

Hot water treatmclit — . 

llumvhis (Hops) 

chlorotic diseases 

Kadcravost " 

leaf roll — : 

mosaic 

Nettle head — 

virus 

Hunchback of tobacco 

Hvacinth 

IT^/drastis canadensis virus diseases 

irydrogen-ion — — - — _ 

llyoscyamus 

[ mosaic ! - 

virus — 

Hypochaeris radUaia mosaic 


230 

93 , 122 , 123 , 124 , 125 . 176 , 186 , 230 , 
231 , 280 , 314 , 346,405 

- — — — - 165 

— — — 266 

: — — 92 

337 

161 

218 

183 

91 

33 , 43 , 66 , 378 , 384,385 

IFO 

92,218 

160 

156 

409 

271 

252 

14 

?71 


56 , 63 , 221,401 

— 319,320 
55 

^- 1 — — 206 

85 , 234 , 318 , 819,374 

- 122 

54, 318 

. J — — 1 - 354 

279 

— i :— 237 

1 — - 65,174 

184 , 256,339 

— — 171 

— — 285 


IVionia solanifolia (Macrosiphum gei) 
Immunity immunology 

Jnaetfyatimi of ylrnSr---------- — - 

Ineubation 


— — 78 

^ 249 

18 , 24 , 51 , 100 , 131 , 179 , 205 , 220 , 241 , 
283 , 297 , 309 , 842 , 377,887 

32 , 88, 281 

213 , 218 , 832 , 338 
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F«ii 

Infection by stomata, tobacco.^ — - — - — - — — 127,196 

Infra-red photography — — — 

Inhibitory action of mosaic 94, 95,195 

Inoculation 115> 154, 162, 201, 219, 246 

mechanics of 53 

Internal brown spot 55 

Insects. (See also latin names) 8, 10, 13, 19, 22, 23, 38, 39, 41, 44, 47, 51, 

58, 60, 61, 62, 63, 64, 65, 67, 68, 79, 80, 
81, 82, 89, 84, 85, 86, 87, 97, 100, 101, 
102, 108, 110, 112, 113, 118, 126, 129, 
132, 134, 135, 136, 139, 140, 145, 152, 
157, 159, 160, 162, 3 63, 166, 169, 170, 
171, 172, 173, 175, 180, IM, 385, 190, 
193, 206, 208, 209, 212, 217, 218, 220, 
221, 227, 229, 230, 232, 295, 238, 239, 
240, 246, 248, 249, 250, 261, 262, 267, 
269, 270, 271, 273, 274, 276, 277, 278, 
280, 284, 285, 288, 293, 294, 296, 297, 
304, 305, 306, 334, 320, 321, 323, 324, 
327, 330, 931, 332, 333, 334, 335, 336, 
337, 338, 344, 346, 348, 350, 351, 352, 
857, 358, 362, 963, 364, 365, 366, 367, 
369, 370, 373, 372, 373, 374, 381, 384, 
389, 999, 402, 403, 407, 408, 409 


Insects 

cultures of insects 171 

eggs of 154 


transmission. See transmission. 


Intracellular bodies. See bodies. 


Ipomoea 

chlorosis 315 

mosaic 40, 72, 94, 136, 174, 272, 335, 393, 394 

Iris 67,154,170,230,397 


^imson weed. See Datura 


* VKaderovost ^ ' of hops 

Kassoer cane 

Katahdin 

Kavangerie cane 

* ^ Kringerigheit ” of potato 

^^Kromnek’’ or ^^ISIat” disease 

of tobacco 

of tomato 

^^Kroepoek’’ (loaf curl) 

of iobaeoo.... — 

of S^hnnia — .... 

* ^Kjoepo^^SSiekte ' ' of tobaeoo. 


55 


109 

28 


63, 103, 104, 131, 243, 312, 315, 377 
... ^ 205, 901 


262 


905 

205 

m 
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Laburnum Bp, chlorosis 

Laetuca gativa 

mosaic - 

rio grande disease 

white heart 

yellows 

ifdgerstroemia rosette 

Lmiana oamara, spike 

Lathyrus odoratus mosaic 

Latent virus of potato 

Leaf blotch of potato 

Leaf crinkle of cotton 

Leaf curl 

of beet 

of tobacco 

of cassava 

of cotton 

of Poinsettia 

of potato 

of raspberry 

of Zinnia 

Leaf cut of cotton 

Leaf deformity of Itumex 

Leaf hopper 

of alfalfa 

of asters 

of beets. See Beta vulgaris 

of cane 

of clover 

of corn 

of cranberry 

of potato 

of sugar cane 

Leaf roll. (See Beta vulgaris) 

of cotton 

of hops 

of potato. See Solanum tuberosum 

of tomato 

of the vine 

of weeds - 

Leaf Spot of tobacco 

Leconium eomi mosaic 

X4egume mosaic 

Leontodon autumnale yellow disease 

of manioc 

of peanut. 

Ltsptomonas in mosaic - 

L^pfino^rse deeemUneata 


Face 

42,43 

62, 106, 193, 279, 307, 335 

77,218 

218 

101,335 

68 

146,180 

116 

201. 212 

185 

206 

142 

185,205,367 

409 

141, 160, 189, 200, 228, 239, 2 iO 

285 

76,100.185,239,261 

166, 180, .305, 346 

205, 240 

95, 204, 372 

61,163 

165, 200 

- 218 


278 

182 

367 

44,113 

224 

278,364,367 

204 

200 

206 

168 

291 

129 

45,46,94,168 

369 

116,134,240 

264 

287 

377 

273 

162 
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Leptonecrosis of potato 147, 298 

Lesions 

tobacco 183, 1 94 

bean 293 

tomato 220 


Lettuce. See Lactuca sativa 

Li^fht 

Liguatrum chlorosis 

Lilium 

mosaic 

yellows flat — 

Lily 

virus disease — 

of the valley mosaic 

Lima bean. See Pkaseolus lunatus 

Lithiasis of pear 

Little leaf 

of apple 

of avocado 

of cherry 

of peaeh 

of walnut 


. 32,83,127,183,196,206 

42,ai3 

279 

101.169. 176, 244, 279, 280 

176 

167. 168. 169. 176, 368, 403 

170,279,280,361,368 

54 

77 

175 

- 186 

175 

175 

169 


Little peach. See Prunns 

Locheria rosea virus disease 

Logan berry. See Puhus 

Longevity of virus 

Locust (black). See Bohina Paeudacacia 

Lupin chlorosis 

Lydum mosaic 

Lycopersicon esculentum 

blight (western) 

blight (winter) 

bunchy top 

chlorosis 

curling 

curly top 

dwarf «... 

fern leaf 

Aliform leaf - 

histology 

**kromnek'' or *‘kat'L- 

leaf curl 

leaf roll 

lesion 

mosaic 


- 110 

292 

— 309, 326 

184 

50,189,197,272,338 

177, 188, 228, 237, 248, 314, 336, 337, 

373,383 

— 37,186,188,283,365 

— - - 245 

3U 

359 

... 338,392 

— - 228 

132,216, 261 

330 

356 

- 262 

189 

— - - 168,243 

1 220 

7, 8, 9, 11, 13, 24, 49, 60, 57. 58, 66, 67, 74, 

75 82, 87, 112, 132, 186, 156, 169,178, 
17JV, 216, 220, 234, 247, 248, 253, 256, 
276, 295 297, 298, 808, 311, 329, 346, 
847, 354, 368, 571, 373, 386, 396, 389' 



INDEX 


I^copersicon esculenium — Continued. 

rosette — 

streak 


stripe 

spotted wilt 

ring spot 

virus disease 

wiry-, — 

witches' broom — — 

yellows 

yellows (aster) — - 

yellows (psyllid) 

Lygus 


Pae* 

- 321 

9, 25, 48, 49, 5G, HT, 1 75, 194. 200, 201, 
252, 320, 338, 347, 368, 381, 382, 3«# 

8,9. 382 

8, 38, 67, 76, 11 7, 171 , 181, 275, 230, 
293,320,321,342,350 

56,350 

06, 72, 157, 212, 247, 303, 320 

228 

407 

337,333 

219 

56,311 

162, 232 


Macropsia irimaculata — j — ; 

Macrosiphum sp.— 

Macrosiphum gei 

Macrosiphum pisi ^ 

Macrosiphum pseudosolani 

Macrosiphum solanifolli^^^^^^^ — , 

Macrosiphum tahaci — ; 

Macrosiphum iussilaginis 

Malformation of cotton. (See Gassy pium) 
Malus Malxis 

bitter pit- 

little leaf — 

rosette 

stignomose — . 

variegation 


220 

59,?23 

87, 100, 118, 126, 170, 249, 250, 274, 31)9 

— , 284 

270 

87, 140, 181, 246, 270, 273, 274, 287, 

327, 351 

- 10 

— — 285 


11, 36, 68, 77, 178, 244, 344, 400 

■ 37.1 

175 

: 68 

62 


Malvaceae 

chlorosis - 

Mandioca mosaic. (See also Manihot) 

Manihot, (See also Mandioca and Manioc) 

Manila hemp. See Musa textilis 

Manioc, mosaic. (See also Manihot and Mandioca) 

leprosy 

Manioks mosaic. (See also Manihot) 

leaf curl — — 

Marytynia mosaic 

Masking - — - 

Masking raspberry mosaic. See 

Matizado. See mosaic of Saccharum affleinarum 

Mealy bag of pineapple 

Medicago Alfalfa 

Melanphthdlma gihhosa - 

Ualanoplus^,^^ — 


42, 43, 173 

- 49, 125, 369 

105, 109, 200, 217, 265, 369 

61,323,157,176,200, 

217, 287, 358, 409 

- 287 

— 149,357,409,410 

409 

- ' 184 

174,184,185 


81,190 

134, 165, 200, 394 

— 100 

102 
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Melitotva alba 

mosaic 

ring spot 

Melon mosaic 

Metabolism 

of cabbage 

of spinach 

Micrampelis Idhata mosaic 

Micro-chemistry. See Chemistry 

Mitochondria 

Moron of potato 

Moms, Mulberry 

dwarfing 

mottling 

variegations 

Mosaic 


causes of 

effects on cells 

in vitro 

inactivation of. See inactivation 

inhibition by 

masking of 

movement of 

overwintering of. See overwintering 

of Adenoropiam goasypifolium 

of Agave 

of Alfalfa 

of AmarUlia 

of Anemone 

of Aucuba (or aukuba) 

of bean. (See Phaaeolua vulgaris) 

of Azuki bean 

of broad bean 

of lima bean 

of beets. See Beta 
of Brassica. See Brassica 

of bulb plants - 

of Cabbage (Chinese) 

of Cactaceae — — . 

of Cane. Bee Sacdiarum offlelnarum 

of Capsicum annuum 

of cassava 

of catnip — 

of celery — 

of Cichorium iniyhus 

of Clerodendron fragrans^ ... 

of clover (red) — 


Pwt 

134, 252 

.... 144,177 

116 

41,75,90 

196 

196 

116 

123 

2C7 

190,870,408 

94 

94 

10, 12, 18, 20. 21, 24, 28, 62, 66, 82. 88, 
111, 112, 113, 121, 127, 152, 165. 173, 
178, 230, 247, 252 256, 257, 260, 281, 
810, 344, 346, 347, 390, 392, 898 

68 

92, 93, 95, 124, 125 

28,262,281 

95 

145, 184, 862, 401 

184, 321 

94 

22 

894 

95 

207,209 

50, 57, 74, 75, 135. 136, 220 

240 

153 

246 


36 

327, 372 

286 

56 , 879 

61 , 106 , 157 , 217 , 265 , 858, 367 

.... ....... 267 

— 117 , 294,898 

237 

^ 

MM*'... l84" ' 
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Mosaic — Continued. 

of clover (sweet) 

of Commelina longicaulis 

of Commelina nndiflora 

of Compositeae 

of Coix laehryma-joli 

of Convolvvllaria majalis 

of corn 

of cow pea 

of Croialaria striata 

of Crucifer 

of Cucumber. See Cucumis saiiva 
of Cucurbit. See cucurbit 

of Cucurhitaceae 

of dahlia mosaic 

of Dolichos liflorus 

of Dolichos lahlah^: 

of dew berry 

of egg plant 

of Epiphyllum 

of Equisetale (fossil) 

of Eucharis amasonica 

of fig- 

of gladiolus 

of grasses. (See Grass). 

of greenhouse 

of Hippeaatmm 

of Hippeastmm Johnsonii 

of hops. See Humulus 

of horse radish 

of Hyoscyamus 

of Hypochaeris radicata 

of Katahdin (potato) 

of Lathyrus adoratus 

of Leconvam comi 

of legumes 

of leptomonas 

of lettuce 

of LUium sp. 

of lily 

of lily of the valley 

of logan berry 

of Lyeium 

of Lgcopersicon, See L, esetdentum 

of Manihot appi 

of Manihot dvicis - 

of Manihot glagiovH 

of Manihot palmaia — 

of Mmihoi uiilissima 

Of manioks 


Fags 

134,232 

94 

117,305 

62 

64 

54 

63 , 217 , 219 , 314 , 316 , 358 , 363, 364 

344 

94,95 

86, 166 


134 

67 , 161 , 237 , 307 

379 

379 

47 

286 

55,286 

171 

95 

90 , 91 

118 

116 , 117,165 

183, 217 

230 

106 

184 , 256,330 

285 

28 

116 

369 

116 , 134,240 

27.3 

133 , 193 , 274 , 307 

169 

101 , 169 , 176,280 

54 

408 

184 

105,217 

200 

109,217 

- 369 

200 

149 
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Mosaic — Continued. PiifS 

of mandioca 3i)t> 

of manioc 123, 287, 35S 

of Marytinia 

of Medicago Arahica 134 

of Melilotus alba ; . 134 

of Micrampelis lobaia , 115 

of muskmelon - - . 1*37 

of mustard 327 

of narcissus — , 255 

of Nicandra physaloides , 144 

of Nicotiana gluiinoaa. See also Nicotiana — ^ 391 

of Pachyrhisus — . 140 

of Panicum ^ 102 

of pea - 54,116, 284,353 

of peach — , 100 

of peanut 139,246 

of pear . 287 

of pepper 33Q, 379 

of Petunia , 11 

of Phyllocactus gaertneri — 286 

of Physalis ep - — - 102,156, 262,391 

of Physalis peruviana ^ 340 

of Phytolacca decandra , 11 

of Pisum sativum ?^>110 

of potato. See Solanum tuberosum : u 

ot Prunella vulgaris - — — j 231 

of raspberry. Bee Pubus > 

ot Ehododendron i 285 

of rhubarb , 112 

of Phipsalis rosea ; , 2?6 

of roses 254, 394 

of rugose of potato—.— 198 210 

of rugose of weeds.. — 129,380 

of rye — > 251 

of sandal (leaf curl)—. j 3S2 

of Setaria aurea , 102 

ot Sida ...... 94, 219 

of Sinamar ^ .... ^ ^ 340 

of Solanum nodifiomm .... ^ 340 

of soy bean 15^,205 

of spinach — — 62, 323, 389, 400 

of strawberry — — 48,49, 168 

of sweet potato— — — -———— 136,174,272,315,394 

^ ot Syntherisma , 288 

of tobacco. See Nicotiana tabacum 
of tomato. See Lycopersicon esculenium 

of tropical plants — ! — ..1..^--. r, 125 

of tulips--------—— — — — 125,24^249 

of turnip — — — — — 1-1-. — - ^ , 156 



INDEX 


— Continued. 

of Vida fata — 

of vine (grape) 

of watermelon 

of wheat 

of weeds 

of wild hosts of sugar-cane mosaic 

properties of 

rare case of, in sugar cane — 

temperature studies of 

yellow mosaic of wheat 

yellow mosaic of tomato 

yellow mosaic of tobacco — 

Mosaico. See Mosaic 
* * Mosaikfaulo ’ \ See Mosaic 
* ' Mosaikkrankheit ' See Mosaic 

Mottling disease. See also mosaic 

of mulberry - 

of Evonymous 

of sugar cane 

of tomato 

Mulch (straw) 

Mulberry. See MoruB 
Musa (banana) 

bunchy top 


mosaic 

Musa texiilia (Abacd) 
bunchy top— 

mosaic 

Muskmelon mosaic 

Mustard, mosaic 

Mycetdzoa of tobacco 
My BUS circumftexus 
Myssua fragaefolii — - 

Mysus pelargonii 

Myaua peraicae 


Mysms pseudoBoXani 
My ms solani 


267 

Psie 

134 

- 285,368 

391, 392 

123 , 251 , 252 , 256 , 383 , 392 

129 

63 

— ^ 10 

— m 

112 

252 

60,57 

126,195 


- 325 

94 

— 313 

86 , 132 , 145 , 360 , 3 ^ 61,376 

132 

— 159 


16, 17, 20, 22; 23, 71, 74, 107, 13^ 
160, 235, 273, 275, 286, 332, 3-i2) 
392,410 

279 

. » 

23f, 25, 36, 71, 75, 76, 155, 182, 190; 
256, 257, 277, 278, 286, 344, 373 

29 

106, let 

: , 32t 

— — 20| 

181,232,249,39^ 

293, 399, 408 

• 249 

11, 41, 61 , 67, 87, 100, 126, 129, 
140, 159, 170,171,180; 181, 
212, 232, 248, 249, 26i; 270, 
294, 301, 314, 324, 327; 348, 
973, 381, 384, 389, 399 

100, 181, 270 

. 233 


NaKisBUS - — 189 , 248 

gr«y disease.: — : i— — — — — , ; 255 

. nosate— — , 255 

yinw,-,.....-.—..—....,;- — .....u. ■ ; 170 
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Pift 

Necrobiosis of potato 65 

Necrosis. See also acronecrosis, netnecrosis, pseudonet necrosis 

of potato 35, 43, 65, 137, 138, 147, 149, 159, 

205, 281, 298, 317, 318, 324, 323, 
328, 329, 932, 378 


of strawberry 

of tobacco 

Nepeta mcsaic 

Net necrosis. See also acronecrosis, necrosis, 

frost 

of potato 

of tomato 

acronecrosis 

acropetal necrosis 

leaf roll 

leptonecrosis 

necrobiosis 

phloemnecrosis 

pseudonecrosis 

top necrosis 

Nephotettix apicaXia 

Nettle head of hops 

Nettle leaf on currant ; — 

Nioandra mosaic 

Nioandra physalodes 

Nicotima anguatifolia 

Nicotian a glauca 

Niootiana glutinosa 

mosaic of 

Nicotian a macrophyla 

Nicotiana paniculata 

Nicotiana rustica 

Nicotiana sylvcstris 

Nicotiana talacum 


168 

51 

207 

pseudonetnecrosis 135,149,159, 

301, 328 

201 

35 

303 

43,318 

13 

43 

298 

65 

19,170,356,357 

205 

282,289,301 

154,372 

122 


227 

144 

56, 144, 262 

195 

11,374 

56, 74, 75, 183, 32V 405 
- 74,391 


61 

194 

61, 374, 405 
57,220 


calico - 

chlorosis 

^^contaf^ium vivum fluidum'^ 

crinkle 

crinkle dwarf 

curl 

dwarf 

enation ... 

fern leaf 

freuchlng 

hunchback 

kroepoek * 

* * kf oepoek-ziekte ' ^ 

kromnek or kat 

leaf curL....^— 


88, 158, 179, 187, 869 

88,168 

45, 16 

: 263,374,375 

268 

61,967,375 

263 

194 

- 261 

380 

- - 354 

— 205 

m 

185 , 205,867 
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KieotUmn tadooui?^-— ConUiitted* 

leaf spot 

mosaic 


Hyeetozoa 

** Niello” of tobacco^ 
Plasmodiophora iabaci 
‘ * pochenkranlcheit ” 

powdery of — 

riag spot 

Rotterdam B’disease — 

spot 

necrosis 

streak 

stripe 

string leaf 

yeinbanding 

virus diseases 


wljite 

witches’ broom 

ydlow mosaic of tobacco. 

Niootiana tomenio$a 

NiooUana viipota — 

NorthiMi Moechari 


FSf® 

45, 46, 94, 168, 1«5 

... 10, 11, 33, 18, 23, 25, 32, 41, 44, 45, 51, 
60, 71, 78, 82, 83, 88, 89, 94, 96, 104, 
110, 112, 117, 119, 122, 123, 126, 
127, 128, 136, 139, 150, 152, 153, 
154, 358, 360, 161, 163, 164, 165, 
166, 368, 174, 176, 179, 180, 383, 
184, 185, 187, 188, 191, 194, 195, 
196, 197, 198, 208, 233, 220, 228, 
229, 231, 233, 236, 240, 241, 243, 
244, 251, 252, 253, 261, 262, 264, 
265, 266, 275, 276, 280, 283, 285, 
288, 290, 295, 297, 298, 302, 303, 
307, 323, 324, 325, 330, 339, 341, 
353, 358, 360, 361, 869, 371, 372, 
374, 375, 377, 379, 380, 381, 383, 
367, 388, 391, 397, 404, 405 

202 

46, 62, 110, 288 

202,230 

110, 191 

354 

57, 144, 152, 158, 177, 182, 193, 196, 

199, 295, 296, 382, 402, 405 

195 

— 124,191,2X3 

... 51,199 

117,347 

Ol 

88 

158 

27, 28, 61, 72, 125, 157, 158, 181, 183, 184, 
196, 197, 198, 215, 232, 251, 297, 303, 
330, 367, 374, 377, 380, 381, 382, 392 

128 

407 

126,195 


11 

28 


Ocean spray witches’ broom 

OAera. Bos A^lmu$6h%9 etculentus 
Orctli^a 

O^Qa. ... 

dwarf .... .... 

Qphiiaia dtriafida.., 

C^aniHs minute...... ... 

^ 1^^ — .. — 


409 


262 

294 


88, 118, U9, 177, 8’iT 


48 

49 
15T 
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dryza eqtivm • 

I rdWBLxf - — 153 

! ifistcts - — — — 154,372 

,r stripe.^ — — . — — 14,220 

atuat^-.-; 872 

fixalvz stricta^ 359 

Oxidases ^ — 71 

pxygena^ion — 37 

.Oveirwin taring — ............. — 246, 287, 380, 391 

, aster yellows — - — - — — ™ — 218 

cucujnber mosaic — — ... 115,116 

mosaic of physalis — 102 

/' spotted wilt of tomato.. 171 

(See also Spotted wilt of tomato) 

tomato mosaic 156 

J potato mosaic 300 

tobacco mosaic 198,246 

^Pachyrhi^ gp, mosaic — .. 140 

^Pmicum colonum j..... — : 102 

}Papilonaceae — — i — . 259 

T^ara-crinkle of potato.^.- - 317 

‘Fatairidzoa cdckerelU - - — 51^ 139, 311 

ParslSy yell6ws.-i^ — - — ^ — 335, 336 

'Parsnip yellows — — ... 336 

'I^asaifioi^a sp, 

bullet disease ..... .............. . 274 

^ . ' virus Jl._ ' ' 61 

, woodiness — — 274, 275 

jP€». See Pimm sativum 
]f^eanut See JracAis 
'peficb.i.^eP^unus 
'^8r.,see' , 

P^dn, i^e Jaicorta 

Pelargonium ; 43, 237, 285, S90, 385 

! . cnrl — — 154,326 

/?^Pomme de terre^\ Sec Sqlanum tuleromm , r 

pentalonia nigronervosa : 169, 190, 235, 277 

IPconias,-,^-;.,,^^,- . 397 

Pepo moschata (Pumpkin and squash) 106,248 

Of**eppei». See Capsicum Kr • 

Peregrinus maidis 67,357,358,867 

’PwJcinsiena vastatrix^^^ .......... 278, 279 

'^hUtsiella saeeharieida 287/278 

^Sfkiwi CaVocado) 

^ ■ . little leaf — [ ' 199 

" ^ cbloron^ .. — — 

SOB biota . — — $ 0 , ^ i88iia8 
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INDEX 


sp. 

mosaic^ 

' ring spot.. 

‘ rosette 

^^hasedlus (beau) 

curly top 

mosaic 

Virus 

PhaseoltLS lunatus (lima bean) 

* chlorosis 

mosaic 

Fhaseolua vulgaris (beans) 

^ ' curly: top--——— — -w— 
mosaic — 


, virus 

yellows — 

Phloem necrosis 

of beet 

of coffee 

of potato— — — 

Phony peach. See Prunug 

Photosynthesis - — 

Phyllocacius^ gaerineri, mosaic. 

Pkysalis 

bunchy top 

’ mosaic— Lil- 

ring spot— 

. virus — 

Physicochemical studies 

PhySiol6gy 


.Phiftolneea decandra, mosaic' - 

Phytomonas -L- J— — i 

Phytomoeha sacckari j 

Piesma quadraia 

Piekcl . (white) 

jPane, jappjle. See Ananas 
^Fisun sativufn 

mosaic i. 

* .streak — 

Pi'ttosportim tobira variegata 
Plantains. (See also Musa) 
bjnaohy top— ---------- 

lilasma mosaic - 

Plasmodiophora tahael — 

Plastids^- 


Psfs 



177, 382, 405 
-L 08 


- 234 

139, 340, 156, 163, 184, 273, 274, 323 

27 

- 7 

88 

- — — 246 

— - 79,234 

7, 23, 25, 27, 41, 139, 140, 153, 363, 169, 

220, 240, 254, 273, 274, 292, 304, 308, 
309,323,344,362,379,408 

— — 27, 78,79, 230 

- — — . 352 

-rr—- 267 

170, 356, 357 

33,135,137,298, 299,398 

.,92, 125 

286 

— i!- ' 245 

102, 156, 245, 256, 262, 274, 340,’ 380, 391 

— 382 

215 

- Hi-," 27 

41, 42, 59, 74, 75, 108, 119, 145, 194, 

306, 308, 316, 325, 346i 351, 370, 
374, 377, 394, 399 

11,126 

356,357 

— — a-4-i-'?--254 

U- 60, m>’4O2 

88 


54, 116, 284, 353 
J— 230 


^ T7,t8 

23, 36, 71, 155, 182, 190/286, 344 
— -888 

— — — — ^ ; 176.290 
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Plum. See Prunus ^tfi 

Poeoilotcyttts cognatua 5576 

Potash — 64 

Effect on potato leaf roll., 74 

‘ * Pocbenkrankheit ' ' of tobacco 110, 19 1 

Poinsettla curl S85 


Pokaweed. See Phytolacca decomdra 

Pollen 

Potato. See SoUtnum tuberosum 

Powdery of tobacco 

Primula virus 

Properties of tobacco mosaic 

Protozoa 

PruneUa vulgaris, mosaic 


274,809 

354 

154,237 

10 

38, 37, 49, 116, 126, 202, 211, 215 222, 
254, 273, 285, 291, 297, 372 
231 


Prunus (Apricot, cherry, peach and plum) 


Aphids 180,181 

Apricot 23, 25, 42 

Cherry 25, 175, 308, 311, 813 

chlorosis 88 

little leaf 25, 175 

little peach 36,52,53,74,91,236,247,292,344, 

845, 390 

mosaic 190, 368 

peach 26,36,71,88,813,381 

phony peach 12,26,71,105,189,190,204,272,379 

plum 23, 36, 42, 313, 381 

red suture — 26 

rosette 52, 139, 145, 175, 246, 276, 292, 345, 390 

spike 186,345 

virus 42,82,381 

yeUows 25, 36, 37, 47, 52, 53, 74, 89, 91 , 145, 

160, 219, 220, 236, 247, 248, 26^9, 
269, 276^ 288, 292, 296, 381, 344, 
^ 345, 368, 369, 373^,380, 399 

l^riflcatioa of virus..^ 28,51,66,127,261,252, 888, 392 

Fsoudacacia (Blad^ locust) 

brooming 174, 192 

Pseudocoocus 81,191,280 

Pseudonet necrosis of potato 301,302 

{Bos also aeroneerosis, necrosis and aeteecrosis,) 

JPM>ro8is of eitrus 144, 236 

PsyUid 

potato — ...... ^ ItlVtil 

yOttom ..... — — ..^.^..51, 56, 311, 38? 

— 0 


I. Bas 



INDEX 


W3 


Pear bitter pit — — — — ^ — 77, 244 

lithiasia— : i 

new disease , 287 


Radiation— — — 

Badicula armorada (horse radish)- — 

Banunculaceae vims — — 

Edphmius raphanistrum virus.. 

Raspberry. See Bubus 

Rate of spread of a virus 

“Rayas amarillas^\ See sugar-cane mosaic 

Red clover 

Rejuvenation 

Resistance 

Reversion. See Bibea 

— — 

Rheum mosaic ( rhubarb ) — 

Bhipsalis rosea, mosaic — 

Rhododendron mosaic-. - 

Rhopalosiphum prunifoliae — 

Rhubarb. (See Rheum) 

Biles 

big bud 

chlorosis 

reversion 

nettle leaf 

virus 


Rice. See Oryxa saiivut 
Ring spot 

aging of 

cantaloupe 

clover (red) 

Melilotus alia 

muskmelon 

Petunia 

tobacco. See Nicotiana iobaeium 

Rio Grange disease of lettuce 

R china pseudaoada (black locust).; 

Rosa sp 


Hobo 

chlorosis.. 


chlorotic spot.. 

dieback — 

mosaic— 

vims——. 


Bpsette 

of — 



— 127 

106 

- - — 382 

- — • 51 

- 162 

— 134,182,197 

” 108 

63, 64, 78, 133, 254, 295 

- 78, 287 

112 

230 

285 

118 


227 

89 

12, 226, 227, 239, 312, 313, 316 

227 

8x6 


177 

- 382 

197 

144 

106 

177,382,405 

77,218 

37, 116, 174, 192, 392 
— 897 


105, 260, 261,273, 274, 3§7 

— - 105 

167 

2514,894 

167,287 


175 
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Rosette — Continued.. Page 

of Chrysophyllum : 68 

of brambles. See Buhua 

of Cainiio 68 

of Calendula 68 

of Calliopsis 68 

of Chenopodium murale 175 

of Hordeum 252 

of Lagersiroemia 68 

of peacb. See prunus 
of peanut. See Arachis 
of pecan. See Hicoria 


of raspberry. See Buhus 

of wheat - - - 196, 250, 392 

Rotterdam B disease of tobacco 195 

^'Rube'^ See beet. 

Buhus 12, 25, 27, 47, 48, 54, 74, 88, 89, 96, 110, 

111, 112, 151, 163, 166, 168, 173, 180, 
186, 201, 203, 231, 232, 256, 266, 275, 
' 305, 306, 916, 341, 345, 346, 358, 361, 

362, 373, 401, 403, 408, 410 


Black-berry 

dwarf 408 

leaf curl 48, 166 

rosette 48, 305 

run out... - - - — 305,410 

Raspberry 

yellows - - 88,186,361 

virus disease 47, 96, 306 

Rugose mosaic of potato 129, 198, 210, 381 

Bumea 

acetosa, curl - 402 

crispus, leaf deformity 61,78 

Icmceolatus, chlorosis & mosaic 163 

ohtusifolvus, chlorosis & mosaic 61, 163 

virus 163 

Running out. (See also degeneration of potato) 917,328,395 

Running of potatoes. See Solanum tuberosum 
Running out of raspberry. See Bubus 
Bye. See Seoale 


Seeale mosaic 

JS€Uiharum officinarum (sugar cane) 

chlorosis 

chlorotic streak 

Cuban streak 

dwarf — 

Fiji disease — 


— 251 

8,124 

131, 143, 264, 274, 363, 364 

8,238 

296 

46 

15, 16, 23, 46, 102, 161, 174, 218, 2X8, 
225, 226, 283, 237;254, 255, 267, 
878,296,810,405 



INDEX 


276 


Saeharum offlcinarum — Continued. P«ct 

leaf hopper 278 


mosaic (including ‘‘rayas amarillas*’, mottling, * ^ matizado ^ yellow 
stripe, ‘^Gele strepeziekte ' etc.) — 7, 9, 10, 12, 13, 14, 15, 16, 17, 18, 19, 20, 

21, 22, 23, 24, 29, 31, 32, 33, 34, 37, 38, 
39, 40, 46, 49, 58, 62, 63, 64, 65, 69, 70, 
76, 82, 83, 84, 85, 86, 90, 91, 92, 94, 97, 
98, 99, 100, 101, 102, 103, 104, 106, 
107, 108, 109, 111, 113, 114, 115, 118, 
122, 123, 124, 129, 130, 131, 132, 133, 
134, 136, 140, 141, 142, 143, 145, 150, 
151, 152, 155, 157, 163, 166, 167, 169, 
171, 172, 173, 178, 179, 195, 199, 200, 
203, 204, 206, 213, 214, 217, 218, 210, 
221, 222, 224, 225, 226, 231, 232, 233, 
238, 239, 241, 242, 243, 244, 245, 248, 
253^ 254, 255, 257, 258, 259, 261, 263, 
271, 277, 278, 283, 284, 289, 296, 298, 
303, 305, 308, 309, 311, 312, 314, 315, 
316, 322, 330, 331, 339, 340, 342, 343, 
352, 354, 358, 359, 360, 361, 362, 363, 
364, 365, 366, 369, 370, 373, 375, 376, 
379, 383, 384, 386, 387, 390, 400, 401, 
402, 403, 404, 405, 406 


Sereh 32, 46, 47, 98, 193, 199, 215, 216, 217, 

221, 222, 225, 233, 263, 303, 345, 
353, 362, 377, 379, 390, 395, 400, 
401, 404, 409 

streak 21, 39, 114, 115, 139, 154, 238, 245, 

250, 282, 296, 307, 340, 363, 364, 
365, 366, 367 

virus 276, 283 

wljite spots 143 

Saeharum robustum 64 


Salaify yellows 

Salivary glands of Cicadula sexnotata. 
Sandal. See Santalum album 
Santalum album 

leaf -curl mosaic 

Spike disease ! 


Boaly bark of eitrus 

Bchi$anthu 9 vp, ring spot. 

Seolacoaomes — 

Saolffiut taguiosua — . — 
Seeds. Bee trassiiiission 
Beneoio Meixmi/bUe 


175 

113 


382 

28, 29, 37, 38, 73, 85, 90, 118, 146, 174, 
180, 182, 191, 192, 195, 224, 233, 272, 
275, 304, 306, 307. 322, 355, 356, 383, 
392, 397 

144 

280 

208 

346 

230 



276 THE JOURNAL OF AGRICULTURE OF THE UNIVEBSITY OF P. R. 


Ser^h. See Sacharum officinarum 

Serology 

Sesame curl 

Seaamum radiatum, virus disease. 

Setaria sp., mosaic 

Sida 

Sieve tube degeneration 

Sinamar mosaic 

Sipha fiava 

Sisal 

Slugs 

Snapdragon. See Antirrhinum 
Soil 


Solanaceae 

Solanum 

aeuleaiissimum 

calcasii 

capsicastrum 

carolinenais 

commersonii 

dulcamara 

maglia : — 

melongena (Egg plant) 

mosaic of 

psyllid yellows 

virus 

nigrum 

nodiflorum 

pseudocapsicum 

tuberosum 

altitude 

apical leaf roll 

aucuba mosaic 

beetle (Colorado) 

calico 

classification of virus 

crinkle 

curl, curl leaf & leaf curl- 


degeneration (running out) 


62,165,166,298 

392 

- - - 110 

102,245 

94,219 

137 

140 

331 

358 

297 

193,201,223,250 

134, 158, 165, 215, 299, 324, 382 

57 

120 

256,349,350 

156,382 

120 

215, 256 

120 

286 

51 

156 

321,339 

256,339,346,347 

51 

389 

329 

87,135,386 

162 

294 

302 

87, 248, 249, 270, 31 7, 349, 386 

- 12, 13, 16, 16, 44, 76, 77, 83, 100, 112, 
135, 160, 171, 182, 185, 186, 189, 208, 
260, 261, 279, 283, 290, 293, 300, 325, 
841, 343, 373, 398, 406, 407 
7, 17, 20, 35, 44, 49, 51, 64, 66, 69, 97, 98, 
99, 100, 108, 110, 113, 119, 120, 121, 
128, 146, 147, 148, 149, 166, 158, 161, 
182, 192, 193, 206, 207, 208, 211, 216, 
222, 224, 236, 236; 237, 230, 257; 2^, 
263,264,266,289,292,298,297,299, 
SOO, 31 7, 922, 328, S2S» 327, 828^ BM, 
8«1, 968, 371,87%37«,878,333^9»l, 

w»,m 
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Solanum — Continued. 

tuberosum — continued. 

desication of tuber 

dwarf & curly dwarf. 

filosit^ - 

giant hill 

histology 

histology 

internal brown spot — 

interveinal mosaic 

katahdin mosaic 

‘ ^ kringeriheid ** 

latent virus 

leaf blotch 

leaf hopper 

leaf roll 


leaf -rolling mosaic, 
marginal leaf roll., 

moron 

mosaic 


*' para crinkle — 

p^ylltd 

t ; p^id yellows. 


Pass 

38 

. 14, 15, 38, 40, 71, 96, 111, 128, 145, 162, 
163, 248, 267, 298, 299, 301, 3^14, 378 

15,121,286,289 

158,150 

33,65,378,384,385 

33,65,378,384,385 

35 

87 

28 

205,301 

201, 212, 329 

185 

... 224 

8, 13, 17, 20, 25, 26, 27, 28, 29, 30, 31, 33, 
40, 41, 42, 46, 49, 53, 54, 55, 56, 57, 65, 
67, 73, 74, 76, 77, 86, 87, 89, 96, 100, 
105, 113, 114, 121, 129, 135,' 136, 137, 
138, 144, 147, 148, 155, 156, 157, 159, 
164, 171, 176, 178, 179. 188, 189, 197, 
199, 203, 204, 206, 209, 210, 211, 212, 
214, 216, 223, 226, 230, 232, 234, 239, 
244, 248, 249, 253, 259, 264, 265 26S, 
269, 270, 271, 272, 273, 277, 279, 281, 
282, 283, 284, 289, 290, 298, 299 300, 
302, 310, 311, 313, 314, 316, 322, 324, 
325, 326, 327, 328, 330, 341, 348, 349, 
350, 353, 355, 362, 367, 368, 374, 375, 
378, 383, 386, 389, 395, 398, 399, 406, 
408 

248 

144 

267 

_ 14, 15, 16, 1 7, 20, 25, 26, 28, 31, 40, 44, 
54, 55, 56, 60, 72, 73, 77, 87. 96, 97, 
100, 106, 111, 120, 129, 133. 135, 136, 
137, 144, 147, 151, 167, 180, 189, 194, 
199, 210, 211, 215, 216. 226, 230, 234, 
235, 236, 244, 248, 256, 261, 268, 269, 
270, 271, 281, 282, 298, 299, 300, 311, 
313, 314, 317, 318, 323, 325, 327, 328, 
329, 330, 344, 346, 347, 348, 350, 353, 
355, 362, 375, 376, 381, 387, 389, 392, 
397,398,410 

... 42, 917 

139,311,337 

51, 337 
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Solatium — Continued. 

tuberosum —continued. 

rejuvenation of. 

ring spot 

rugose mosaic-, 
running out — 

Bpindlc-sprout 

spindle-tuber 


streak 

vcinbanding 

mild mo^^aic 

mottling 

necrosis of all types. 


Stipple streak of potato. 

of Eersteling 

of kopsiaan 

of noodeling 

Streak 

variegated leaves — . 

veinbanding 

virus diseases 


virus A 

virus X 

virus Y 

witches' broom 

yellows 

yellow spot 

Soja Max (soy bean) 

Sonohug oleraceua 

Sorbus chlorosis 

Soy Bean. See Soja Max 
Speetmm of chlorophyll of cane. 


Past 

15 , 36,322 

381 

25, 129, 198, 210, 249, 314, 381, 380 

25 , 149 , 216 , 264 , 268 , 317 , 323 , 328 , 

395. 396 

40,248,361 

- 22, 25, 59, 144, 148, 149, *158, 159, 162, 
163, 166, 182, 202, 234, 238, 244, 249, 
320, 328, 375, 384, 385, 395, 396 

87,169,212,302,328 

175 

249,329,386 

386 

3f3, 35, 135, 137, 147, 149, 205, 281, 282, 
283, 298, 299, 301, 302, 317, 318, 324, 
325, 328, 332, 398 

34,35,301,314,318 

301 

- 301 

301 

185 , 300 , 301 , 302 , 317 , 318 , 328 , 386 

353 

- 73 . 175 , 210 

12 , 20 , 24 , 25 , 26 , 27 , 28 , 33 , 41 , 42 , 44 , 
52 , 55 , 56 , 65 , 66 , 72 , 77 , 96 , 99 , 
105 , 119 , 121 , 122 , 131 , 132 , 135 , 146 , 
148 , 149 , 155 , 157 , 161 , 162 , 166 , 169 , 
171 , 175 , 191 , 192 , 197 , 207 , 208 , 209 , 
211 , 212 , 215 , 222 , 223 , 232 , 233 , 234 , 
235 , 244 , 247 , 248 , 249 , 255 , 261 , 263 , 
264 , 268 , 269 , 270 , 271 , 274 , 276 , 280 , 
282 , 283 , 284 , 286 , 287 , 289 , 290 , 299 , 
300 , 301 , 809 , 313 , 816 , 317 , 320 , 324 , 
325 , 326 , 329 , 339 , 344 , 347 , 348 , 349 , 
850 , 351 , 853 , 854 , 861 , 874 , 380 , 389 , 
398 , 394 , 895, 397 

232 

211 , 318,349 

211 , 318,349 

189 , 192 , 263,407 

61 , 66 , 311,337 

31 

42 , 89 , 165, 206 

830 

43 

— 90 
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Spike disease Page 

of Dodonaceae viscosa. See D. viscosa 
of Lontana camara. See L. camara 

of peach 1S6 

of sandal wood. See Santalum album 


Spinacia olcracea (Spinach) 

blight 

deformity 

mosaic 


virus 


182 

71,196,246,351,377,378 

60 

12, 26, 59, 61, 62, 181, 247, 323, 353 . 
389, 400 

181,182 


Spinat. See Spinacia 

Spindle sprout of potato 

See also Solanum tuberosum 
Spindle tuber of potato. See Solanum tuberosum 

Spots of tobacco 

Spots (white) of cane : 

Spots (yellow) of spinach 

Spotted wilt of tomato 

Sprain of potato 

Spread (rate) 


361 


124,193 

143 

62 

8, 38, 76, 171, 184, 275, 280, 293, 
321, 342, 350 

35, 185 

247 


Squash. See Pepo moschata 


Standardization technique 127 

Starch 37, 57, 91, 137, 179, 223, 233, 322, 374, 398 

Stellaria media curly top 223 

Sterilization of soil - 11 

Sterility 214, 215, 218, 261 

Stembergia 170 

Stigmonose of apple 68 

Stomatal infection 127, 196 


Strawberry. See Fragaria 
Streak of cane. See Sacharum Officinarum 
of com. See Zea mays 

of (Cuban cane) 296 

of Digitaria 365,866 

of Eletmne indioa 365,366 

of Emilia 230 

of Pisum sativum : 230 

of Raspberry. See Suhus 
of tobacco. See Nicotiana tabacum 
of tomato. See Lycopersicum esculenius 

in greenhouse 200 

Stream double refraction >371 

Streptosolen jamesonii 280 

String leaf of tobacco 88 

StiPipe 

of barley.; 371 

of cane. See Saooharum officinarum 
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Stride — Continued. 

of corn : 67, 358 

of daffodils 107 

Of grass 226 

of potato 300 

of Tice ; 220 

of tomato. See Lycopersicum esculentus 

Stronffyjoplasma Iwanowalcii 285 

Stunt 

A. of Delphinium 73 

of iris 07 

of rice 372 

Sualda moquini 78 

Sugar cane. See Saccharum officinarum 
Sunblotch. See Tereea 
Sweet clover. See Melilotus 

Sweet pea 372,397 

Sweet potato. See Ipomoea 

Syniheriema 288 

Systena elongata — 162 


Tarnish bug «... 

Tdrsonemm fragaria^^^^^ — 

Tea ... ..... ; 

temperature ... 

i. .... , 

Tetranychus telarius ..... ......_ 

iThrips mmuia 

Thrips tabad 

Tiihonia divereifolia, virus 

^'Tobacco. See Nicotiana toha^m 

fToleration — ... 

•^dmkte. .. See also Lycopemcon 

I big bud 

• ‘ ' bunchy top 

See also bunchy-top 

Tomotosis of cotton 

Top-Necrosis of potato T 

See nleo Solanum tuberosum - - 
^mehelium sp. ring spot ..^........ 

^Trantfnission ................. 

j) 

Artiiieial transmission .... 

by ‘graftmgi.-.-.-;*-.---^-.- 
by inoeulation ... — - — .. 


i.. 162 

......^ ............ 239 

... 73 

.. 55, 56, 58, 112, 139, 377, 197, 201, 241, 
247, 257, 266, 280, 295^ 308, 332, 334, 
362, ^OO, 376, 401 

87, 293, 373 

.................I — 97 

..... 81, 87, 3 00, 184, 194, 229, 230, 293, 
3^1,349,350 

- ^ 53 

133 

L.;--... 321 

:... 24f 

- ....... 95, J04 

^ 301 

' R80 

1»4, 144, 148, 158, 172, 215, 239, S^m 
880,890,408,405 ' 

w«8»»U) 

48, 90, 174i 8M, 818i 880, 374 
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TranBmiflsion — Continued. 

Artificial transmission — Continued, 
by insects 


by insect eggs 

by knife 

by seeds — 

by slugs 

by soil 

by weeds* — 

of aster yellows — 
of avocado sun blotch. 


Pass 

7, 8, 10, 12, 16, 38, 19, 28, 38, 39, 41, 47, 
48, 51, 55, 58, 59, 60, 61, 62, 63, 64, 65, 
67, 68, 79, 80, 81, 82, 83, 84, 85, 86, 87 , 
90, 91, 97, 300, 101, 102, 108, 113, 117, 
118, 119, 326, 129, 134, 135, 136, 110, 
142, 143, 152, 157, 159, 160, 162, 103, 
169, 170, 171, 172, 173, 175, 181, 384, 
185, 190, 193, 194, 206, 212, 217, 218, 
220, 221, 227, 229, 230, 235, 238, 239, 
240, 245, 246, 248, 249, 261, 262, 267, 
269, 270, 273, 274, 276, 277, 278, 279, 
280, 284, 288, 293, 294, 296, 297, 304, 
305, 306, 311, 314, 320, 321, 323, 324, 
327, 330, 332, 333, 334, 335, 336, 337, 
346, 348, 349, 350, 351, 352, 357, 358, 
36^ 363, 364, 365, 366, 367, 368, 369, 
370, 371, 372, 373, 374, 381, 384, 389, 
391, 394, 398, 399, 400, 402, 403, 406, 
408, 409 

154 

59,162 

49, 115, 127, 135, 136, 177, 205, 219, 220, 
246,273,274,304,308,382 

- 297 

— 117 

* 409 

— * 220 

286 


J- : 

r.'-; 




of bean mosaic i** 

' - ^df cranberry false blossom 

. of cucumber mosaic 

of curly top of beet 

of Fiji 

of gray disease of narcissus — 

of hop virus — ^ 

of lettuce mosaic * 

■ of little peaclLi.**— L-- 

of peach yellaws — 

of potato leaf roll 

of potato streak** 

of potato to tobacco — * 

- of potato witches’ broom 

of potato virus disease™*-. 

. of raspberry, mosaic 

of reversioa of black ^Hirrants 

- of rose a.^.™***.-.***-*****—***-.™**. 
• of Aolan0M)eaa.u*****************w***^^ 


59, 292 

* 48 

* 115,393 

* * 80,143, 152 

161,267 

; 255 

54,374 

49, 68, 193 

,91 

PI 

87j 189, 340 

328 

j*^-**- 197 

497 

215, 244, 280, 394, 398, 399, 406 
401 

*.*™i — ^*****-:.*.:*. 897 
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Transmission — Continued. 

Artificial transmission — Continued. 

of spike of sandal 

of spindle tuber 

of spinach 


of sugar cane 136 

of sugar-cane mosaic 331 

of sweet-i)otato mosaic 315 

of tobacco mosaic 265, 280 

of tobacco ring spot 177 

of tomato 280 

of wheat mosaic 252 

of yellow stripe of cane 221 

TrifoUum sp 116, 156 

leafhopper of 182 

mosaic of red clover 134 

mosaic of sweet clover 134,252 

ringspot of red clover 197 

Triticum (wheat) 

mosaic. — 123, 250, 251, 256, 392, 393 

rosette 196, 250, 251, 392 

Tulips 397 

breaking 25, 28, 82, 170, 184, 202, 224, 248, 249, 

255, 272 

falling 293 

mosaic 125, 248, 249 

Turnip mosaic. See Brassica 

Trypanoplasts 207,214 

Trypanosomas 211 


Unmottled dwarf. (See Solanum tuberosum) 

Ultra-microscopic organism, virus, etc. 

Ultra-violet light 

Ultra virus 


25, 44, 157, 175, 237, 250, 327 

183 

44, 175 


Vaoomium, false blossom (cranberry) 

leaf hopper 

Variegations 

of AbutUon 

of apple 

of citrus 

of leaves 

of Moms 

of Pittospofium tobira 

of potato 

of 8ida 

Veinbanding of potato 

Vein streak of tobacco — 

Vm-besma altemifoUfu ^ — 


44, 45, 48, 113, 150, 151, 201, 287, 
323, 338, 354, 359, 400, 401 

44, 113 

42, 43, 59,. 154, 175, 221, 241, 203 

94,205,309 

62 

292 

154 

94 

77, 78 

358 

94 

73,175, 210 

196 

— 144 
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Vida foha 

Vigna aesquipeclalis, mosaic- 

Vigna unguieulata mosaic 

Vinca sp. rosette 

Vino 

leaf roll 

mosaic of 

Viola tricolor^ virus— 

Virosis 

of plum peach & cherry 

Virus, longevity 

nature of 

Virus A of potatoes 

Virus diseases (general) 


of Ambrosia trifida 

of Antirrhinum 

of beet 

of Bougainvillea spectabilis 

of Calendula officinalis 

of Campanulales 

of cassava 

of Crocus 

of cucumber 

of Cucurbitaceae 

of currants 

of daffodil 

of Delphinium 

of Fragaria 

of Fresia 

of Fuchsia 

of gladiolus 

of greenhouse 

of Hippeastrum 

of Eyoscyamus 

of lily — 

of Locheria rosea 

of Narcissus 

of Passiflora sp. 

of peanut.... 

of pepper- 

of Phyaalis 


Page 

59, 134, 256, 274 

274 

156,344 

68 

291 

— - 285, 368, 369 

237 

313 

292 

50 

232 

41, 44, 50, 55, 60, 65, 66, 67, 68, 71, 
72, 73, 87, 95, 112, 123, 124, 125, 126, 
127, 147, 154, 156, 160, 164, 166, 180, 
195, 197, 198, 199, 201, 208, 211, 214. 
215, 219, 221, 225, 228, 230, 250, 251, 
257, 260, 263, 264, 265, 279, 3D0, 302, 
303, 307, 309, 318, 320, 321, 322, 323, 
325, 339, 344, 346, 3?47, 350, 351, 353, 
354, 362, 363, 365 

237 

237 

886 

237 

51 

382 

110,264 

170 

212 

382 

316 

167 

176,189,287,382,397 

- 173 

170 

237 

170 

312 

235 

171 

110,361 

no 

255 

51 

364 

156 

215 
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yjnis diseases (general) — Ck>ntinned. Pss« 

of peach 82^ 381, 884, 888, 891 , 898 

of raspberry 47, 96, 806 

of JRanunculaeeae 882 

of Maphanua raphaniatrum 61 

of Seaamum radiatum 110 

of tobacco 27,72,381,183,197, 297,867 

of tomato * 72, 212, 220 

property of 109 

Fitia, from grape and vine 291,368,369 

mosaic 285,368,369 

^‘Vouille blanche” of tobacco 110 

Walnut 155,369 

Warm water treatment 48, 63, 142 

Watermelon mosaic 106,391 

Weeds 

leaf roll of 129 

rugose mosaic 129, 381 

virus - 380,403 

Wheat. See Triticum 
White fly. See Aleurodidae 

White heart of lettuce 218 

White pickle of cucumber 88, 06, 193, 256 

White tobacco — 122,124 

Wild hosts of cane mosaic — 63 

Wilt 

of aster - — 202, 234 

of rose - 167 

of pineapple — 81, 190 

' : of tomato (spotted). See Lycoperaicum eaculentua 

;Wiry tomato-..^—- 228 

Witches' broom 

' of Jlolodiacua diacolor — - 409 

of locust 192, 392 

of ocean spray 409 

; of potato 189,192,253,407 

i . of . strawberry 408 

of tomato 407 

•Woodines of passion flower—,. — - 274, 275 


tX-vims of potato — 57,211 

iXanthosis of strawberry - 293 

; y-ttirua - — '■ .57 

^yellow dwarf 

I of. onions — — — 118, 177, 257 

I /; of potato — —.^..-.— 40, 141^ 267 

rysSow JUsease of beana.,., — 858 

zr:: of fall todalioa 



mDEX 


2S6 


Page 

Yelli^W edge of strawberry 173, :J39 

Yellow flat of lilies 176 

Yellow mosaic 

of tobacco — 126, 195 

of tomato-—-.-.—.—:-.——— — — 60, 57 

of wheat ; - 252 

Yellow pickle———:——^ : — 375 

Yellow stripe of daffodil ! 107,167 

of dandelion (fall) — ^^— — — — — 264 

Yellow disease of Leoniodon autumale (fall dandelion) 264 

Yellow spot 

of pine apple 81,190,229 

of spinach 62 

Yellow stripe. See Socharum officinamm (mosaic) 

of grass 226 

transmission 217, 221 

(See also transmission.) 

Yellow tomato blight (Western) 248 

Yellow top 

of alfalfa 165 


Yellow^s 

of alfalfa 

of asters 

of beets 

of carnation 

of carrot 

of celery 

of Chrysanthemum 

of egg plant (psyllid) 

of Erigeron 

of lettuce 

of parsley 

of peach 


of psyllid 

of raspberry. 

of salsify 

of strawberry 

of tomato 

of walnut 

of Y-virus 


200 

113, 153, 175, 202, 218, 219, 220, 234, 279 

377 

287,288 

220, 336 

175,220,335 

273 

51 

246 

335 

336 

86, 37, 47, 53, 74, 91, 145, 160, 219, 220, 
236, 247, 248, 263, 288, 292, 344, 331, 
345, 368, 369, 373, 390 

51,337 

186,256 

1S6 

293,294 

219,311,337,338 

169 

57 


Zea mays (eom) 

chlorosis 

dwarihif— .. 
inosaio*...*-.-. 


836 

109,340 

397 

«S, 817, 819, 915, 357, 363, 364, 391 
178, 813, 315, 866, 866, 367 
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Zea ^2/^^oiitinii6d. Ptgt 

stripe — — — 67, 858 

yellowing * 897 


Zinnia elegana 

kroepoek 

Zinnia leaf curl 

Zoamenua cuadratua 

* * ^ttkerrube ^ \ See beet 
Zygyphua 


205 

205,240 

402 

180 
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PABTIAl. BIBUOaBAPHY ON VIRUS DISEA83BS OF PliANTS 
Journal of Agriculture of the University of Puerto Rico 
Vol. XVIII, Nos. 1-2, p. 1-410, 1934 

Page Citation 

7 — 1st — ^should read ‘VLa Enfermedad del Mosaico*’ o ^‘Matizado^' 

de la cana de azucar. (Sugar cane Mosaic or 
Mottling’^ disease). 

8 — 7th — knollensarbe should read Knollenfarbe. 

8 — ^7th — ^bezielund should read beziehung. 

9 — 1st — investigtion should read investigation. 

9 — 3rd — Alben, A. 0., Cole, J[ohn] R., & Lowis, R. D. should 
read Alben, A[rthur] 0[tto], Cole, J[ohn] R., & Lewis, 
R. D. 

9 — 4th — Insert Phytopathology before 22(12) : 

12 — 2nd — Amaral, Afranio de should read Amaral, A[velardo] 
Pompen de. 

12 — 2nd — Pempen de mosaico should read 0 mosaico. 

12 — 3rd — Hatton, R[oland] 0[eorge] should read Hatton, R[onald] 
0[eorge], 

12 — 5th — Pflanzen-Schutz should read Pflanzenschutz. 

23 — 8th — departameiit should read department. 

25 — 2nd — Blatrollkrankheit should read Blattrollkrankheit. 

26 — 8th — ‘^Red structure’' should read ‘'Red suture”. 

27 — 4th — ^Landwirtschaflichen should read Landwirtschaftlichen. 

27 — 6th — ^bekamft should read bekampft. 

28 — 2nd — ^Kartoffell should read Kartoffel. 

29 — 9th — insert Mitt, after Forst. 

29 — 10th — ^Derseitige should read Derzseitige. 

30 — 6th — Forest should read Forst. 

31 — 4th — ^Kartolfelstanden should raed Kartoffelstauden. 

31 — 4th — foliage should read stalks. 

31 — 6th' — ^Kartotffeleruten should read Kartoflfellernten. 

36'^3rd— 1932-33:11 should read 1932-^3, 11:49-70. 

36 — 6th — period should be inserted after bibliography. 

37 — 1st— Moestias should read molestias. 

40— 6th— B[[0rtimer] should read M[ortier]. 

42— 4th— Phytopathologick6 should read Pytopathologick6. 

sat 
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Page Citation 

42 — 7th — ^infectiose should read infektiose. 

43 — 1st — infectiose should read infektiose. 

43 — 3rd — infecktiose should read infektiose. 

43 — 4th — morginatae should read margirtatm, 

45 — 3rd — ^wirstch should read wirtsch. 

45 — 3rd — ^Versuch should read Yersuchsst. 

45 — 3rd — Justs should read Just’s. 

45 — 5th — ^Veeckziek should read Vleckziek. 

45 — 5th — Tabaklanden should read Tabaksbladen. 

45 — 5th — ^Verlag should read Verslag. 

45 — 6th — Should read Bemerkung zu dem Aufsatz von Herm 
Iwanowski uber die mosaikkrankheiten der Tabaks- 
pflanze. 

45 7th — insert principle after d’un. 

45 — 7th — feuUes should read feuilles. 

45 — 7th — ^Achiv. should read Archiv. 

45 — 7th — Extractes should read Exactes. 

46 — 1st — ^insert der after Ursache. 

46 — 1st — Plekenkrankheit should read Pleckenkrankheit. 

46— 2nd — einer should read zur. 

46 — 9th — ^Proefhemingen should read Proefnemingen. 

47 — 1st — ^Mogetijk should read mogelijk. 

47 — 9th — ^After 126 insert 32 p., 

50 — 1, 2, 3 — Cheshut should read Cheshunt. 

51 — 1st — viekziekte should read vleksiekte. 

51 — 1st — ^Plantutuin should read Plantentuin. 

51 — 4th — ^vaie sliould read vraie. 

54 — 2nd — sativus should read sativum, 

56 — 9th — ^Kartoffelabbauses should read KartofiEelabbaus. 

57 — 1st — Blattroll Krankheit should read BlattroUkrankheit. 

57 — 3rd — ^Unterasuchungen should read Untersuchungen. 

58 — ^1,2 — Cheshut should read Cheshunt. 

59 — 5th — Gebtet should read Gebiet. 

59 — 6th — ^Dent. should read Deut. 

59 — 7th — ^Before Gebt. insert Forsch. a. d. 

60 — 1st — ^An die: should read Ans den: 

60— 3rd — ^Aiispragung should read Auspragung. 

60 — 3rd — ^vegetationsziet should read vegetationzeit. 

60 — 3rd— Blatter Pflanzenb. n. should read Prakt* Bl&11;er Pflan- 
zenb. n, 

60— 4th — pflanzenzlicher should read pflanzicher. 
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60 — 6th — Schadlige should read Schadlinge. 

60 — 6th — Prakt. Blatt. Pflanzend. u. Schuts. should read Prakt. 

Blatt. Pflanzenb. u. Schutz. 

61 — 1st — insert a comma after Nicotiana tabacum. 

61 — 3rd — Multa should read Malta. 

64 — 3rd — ziekt should read siekte. 

64 — 5th — ^Voolooping should read Voorloopige. 

64 — 5th — ^Mosaiickziekte should read Mosaickziekte. 

64 — 8th — Pasoervean should read Pasoeroean. 

65 — 2nd — ^vije should read vrije. 

65 — 6 and 8 — ^Uber should read Ueber. 

65 — 7th — Bekampfungsmethoder should read Bekampfungsme- 
thoden. 

65 — 7th — Forstschitte should read Fortschritte. 

65 — 8th — verschiedner should read verschiedener. 

66 — 1st — ^allgmeinen should read allegemeinen. 

66 — 2nd — ^mikrocheminsche should read mikrochemische. 

67 — 2nd — Philosolophy should read Philosophy. 

67 — 9th — Britton>Jones, H. R. should read Briton-Jones, H. B. 

71 — 4th — 0mm virussy gdomme should read Om virus sygdomme. 
73 — 4th — Zukerriibe should read Zuckerriibe. 

75 — 4th — Calinissa M. R. should read Calinisan, Melanio R. 

78 — 2nd — Is by Carsner, Eubanks not by Carriers, E. A. 

78 — 9th — murals should murale. 

80 — 4th — Is by Carsner, Eubanks not by Carter, Walter. 
81_lst— U. S. Tech. Bull. 206: should read U. S. D. A. Tech. 

Bull. 206. 

81 — 3rd — Ecom. should read Econ. 

82 — 3 and 4 — Are by Carter, Walter not by Cayley, Dorothy M. 

both are properly cited on pages 80 and 81. 

82 — 8th — Insert and after Mosaic. 

85 — 3rd — Sus should read Sur. 

87 — 2nd — Should be omitted, is a repetition of the succeeding one. 

87 — 3rd — Epitetrix should read Epitrix. 

88 — ^Ist— troubles should read troubles. 

90— 1st— 1918 should read 1917. 

94 — ^2nd — Undescribe should read Undescribed. 

98 — 5th — degerated should read degenerated. 

99— 3rd — agronomical should read agronomic. 

99~-4th—cuoious should read curious. 

101 — 5th — -Should be omitted it is not a virus disease paper. 
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Page Citation 

103 — 1st — Kavangeric should read Kavangerie. 

105 — 8th — Bercht should read Bericht. 

105 — 8th — ^Anftretens should read Auftretens, 

105 — 8th — ^Komitees should read Kommittees. 

105 — 8th — ^Land-wirtschaftlich Versuchsweseen in Oesier should read 
Landwirtschaftlich Versuchswesen in Oeser. 

110 — 2nd — Zeithschrf. should read Zeitschr. 

110 — 6th — Demarre should read Demaree« 

111— 9th citation— Me Rostie, A[ordon] P[eter] should read 

Bostie, 0[ordon] P[eter]. 

Ill — 11th — Omit. 

113 — 1st — ^shjmisierkte should read slijmzekte. 

113 — 8th — Canberry should read Cranberry. 

118 — 5th — Gesundheitsszuztand should read Gesundheitszutand, 

119 — 2,3,4 — rQuest should read TOest. 

119 — 6th — Innoculation should read Inoculation. 

119 — 7th — Semmis should read Semis. 

123 — 3rd — ^planties dans less should read plantes dans les 

125 — 8th — cirus should read virus. 

126 — 2&3 — ztechr. should read ztschr. 

128 — 8th — Dvorak M[ayiie] should be read Dvorak M[a7ine]. 

129 — 1st — Zukerrubenkeimlingen should read Zuckerrubenkeimlin- 

gen. 

129 — 1 & 2 — Auzeig should read Anzeig. 

129— 2nd — ^hervorberufehe should read hervorgeruende. 

129 — 2nd — cine should read eine. 

129 — 2nd — ^Viruskranheit should read Viruskrankheit. 

137 — 5th — ^blattrollkankon should read Blattrollkranken. 

137 — 6th — Organ should read Organe. 

137 — 7th — Gas. should read Ges. 

139 — 1st — chlorophydefekte should read Chlorophylldefekte. 

146 — 5th — conton should read canton. 

149— 1st— 18:14^-29 should read 17:14-29. 

149— 8th — ^March should read 11(3) : 65-69. 

153, — 7th — tranmission should read transmission. 

154 — 4th — apicolis should read apicalis, 

154 — 6th — orschienene should read erschienene. 

154--6th— Feiden should read Feinden. 

167— 8th— Tutimului should read Tutumului. 

161— 9th— P6W«% LCeon] should read Peltiar, 
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163 — 4th — 1924 should read 1923. 

164 — 5th — calsstedets should read avlsstedets. 

165 — 1, 2, 3 — Mosaikeyge should read Mosaiksyge. 

165 — 6th — in those non-solanaceous host should read in non- solaria* 

ceous hosts. 

166 — 2nd — sorologique should read serologique. 

168 — 6th — Hovard should read Howard. 

170 — 4th — sternbergia should read Sternhergia, 

173 — 5th — ^bladuizen should read bladluizen. 

175 — 4th — ^untravirus should read ultravirus. 

175 — 5th — 1893 should read 1873. 

176 — 8th — Onderzoekingen should read Onderzoekingen. 

177 — 4th — vitrio should read vitro. 

178 — 3rd — Sortshesistens should read Sortsresistens. 

179 — 4th — Starkeanhanfung should read Starkeanhaufung. 

179 — 5th — Uraschen should read Ursachen. 

179 — 5th — Kartoifelstanden should read Kartoffelstauden. 

179 — 5th — Pflanzenzeht. should read Pflanzenzucht. 

179 — 6th — Blattrolkrankheit should read Blattrollkrankheit. 

186 — 4th — After 182 dnsert 22 p., 

187— 7th— 17: 10-16 should read 17: 1-16. 

188 — 1st — Int^s should read Hit’s. 

188 — 1st — Teymannia should read Teysmannia. 

188 — 4th — Ceschouwingen should read beschouwingen. 

190 — 4th — lachevskii should read lachevskii. 

190 — 4th — Kratku should read Kratkii. 

190 — 4th — sostoianiia should read sostoianiia. 

190 — 4th — ^ucheniia should read ucheniia. 

190 — 4th — mikologii should read mikologii. 

190 — 6th — Studies iiber eimen should read Studien iiber einen. 

190 — 6th — ^trigheit should trahigkeit. 

191 — 2nd — After Viktorowitch insert & Polowzoff, W. 

191 — 2nd — sielstwo should read sredstwo. 

191 — 2nd — Tabaspflanze should read Tabakspflanze. 

191 — 3rd — ^zurie should read zwrie. 

191 — 3rd — Insper should read Imper. 

191 — 7th — ^Pflanzendrank should read Pflanzenkrank. 

192— 6th— JackwBki A[rthur] L[ouis] should read Jaczewddi 

A[rthur] L[ouis]. 

196 — 4th — Ueberkannte Ifektionsstoffe. should read Unbekannte 
Infektionestoffe. 
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198 — 8th — everwinter should read overwintering. 

201 — 6th — ^After 240 insert p. 54-55, 

201— 11th — Omit. 

203 — ^Ist — «Jabresher should read Jahresber. 

203 — 1st — Shule should read Schule. 

203 — 4th — ^Plateave should read Planteavel. 

203 — 5th — Obstr-u should read Obst-u 

203 — 6th — onvodoenden groei should read onvoldoenden groeien, 

203 — 6th — rilt als gevig should read riet als gevlog. 

204 — 4th — Porsch. should read For. 

204 — 5th — ^tomosis should read tomotosis. 

205 — 3 & 4 — ^Krigerigheid should read Kringerigheid. 

205 3rd — ^Landbouwhooschool should read Landbouwhoogeschool. 

205 — 4th — ^pseudenetnecrosis should read pseudo-netnecrosis. 

206 — 2nd — ^blattrollrankheit should read blattrollkrankheit. 

206 — 2nd — ^Landro Presesse should read Landrw. Presse 
206 — 2nd — Pflanzenkranklr. should read Pflanzenkrank. 

206 — 8th — Ukologie should read Okologie. 

206 — 8th — Before Pflanzenzucht insert Pflanzenbau. 

206 — 8th — After Pflanzenzucht insert u. Pflanzenzucht, 

207 — 1st — German should read Germany, 

207 — 1st — ^Abban should read Abbau. 

207 — 1st— Leistungsiibers-pannungen should read Leistungsiiberspan- 
nungen. 

207 — ^Ist— After Pflanzenbau insert a comma. 

207 — 2nd — inen should read innen. 

207 — 3rd — ^Plant should read Planta. 

207 — 4th — des should read der, 

207 — 4th — ^Deussche should read Deutsche. 

207 — 4th — Gesellech should read Gesellsch. 

207 — 5th — ^Demonstrationen should read Demonstrations. 

207 — 6th — ^Anschluss should read Ansschluss. 

207 — 6th — ^Viruskrangheiten should read Viruskrankheiten. 

207 — 6th — ^Plants should read Planta. 

207 — 7th — anschluss should read ansschluss. 

207 — ^7th — ^be (in the annotation) should read he. 

207 — 7th — founded should read found. 

2Q8*-^rd— Ostenrop should read Osteneurop. 

208 — 5 &6 — ^Kartoffelban should read K^oiffelbau. 

208— r6th — Porgehunsinst should read Forschui^siiist. 

209 — 2nd— Bull. 23 should read Bull, 3S4, 
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209 — ith— Is by Koch, 0[ustav], & Komanth, K. not by Eobus, 
J[acob] D[erk] & Bokma de Boer, B. 

209 — 4th — ^Ubertrangung should read Ubertragung. 

209 — 5th — ^van should read on. 

209 — 5th — ^Pflanzenschuzstation should read Pflanzenschutzstation. 
209 — 5th — Komitees um should read Kommittees zum, 

209 — 6th — ^Ztrchr. should read Ztrschr. 

209— 6th— 16(3): 140, 1923 should read 16(3) : 89-140, 1913. 

209 — 7th — ^Monattish should read Monatsh. 

209 — 8th — del should read bei. 

210 — 4th — Sastgut should read Saatgut. 

211 — 1st — Abban should read Abbau 

211 — 1st — ^Kartoffelban should read Kartoffelbau. 

211 — 3rd — Eeeslag, F. D. should read Koeslag, P. D. 

211 — 3rd — Geselch sht)uld read Geselsch. 

211 — 5th — for Kartoftelbans should read fur Kartoffelbau. 

211 — 6th — ^viruskrakheiten should read viruskrankheiten. 

211 — 8th — Untersuchugen should read Untersuchungen. 

212 — 2nd — au should read an. 

212 — 2nd — Zeuschtdienst should read Pflan. 

212 — 4th — Untersuchgen should read Untersuchungen. 

212 — 7th — Hollandasch should read HoUandish. 

213 — 1st — ^Pleckenodor should read Plecken odor. 

214 — 2nd — Blatrollkrankheit should read Blattrollkrakheit. 

214 — 3rd — Blattrollkrianheit should read Blattrollkrankheit. 

214 — 3rd — sightigung should read sichtigung. 

214 — 3rd — Vervreitung should read Verbreitung. 

216 — 2nd — Zrscht. Pfnazenkrank. should read Ztschr. Pflanzenkrank. 
216 — 3rd — ^Kraybill, Henry B[esist] should read KraybiU, Henry 
lt[ei£it]. 

216 — 5th — Brewer B[earl] H[arvey] should read Brewer P[earl] 
H[arvey]. 

216 — ^7th — ^Physiologic should read Physiologie. 

216 — 7th — ^Landow should read Landw. 

216— 7th— Pflanzenzan should read Pflanzenbau. 

216— 9th — ^Belenchtung should read Belechtung. 

217 — ^2nd— Zucherrohres should read Zuckerrohres. 

219~9th— sida should read Sida. 

221— 1st — vergleiehbere should read vergleichbare. 

221— 1st— Ersoheiungen should read Erscheinungen. 

221— 7th— Denwl. should read DendroL 
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221 — 11th — Warwaterbehandeling should read Warmwaterbehandel- 

ing. 

222 — ^2nd — ^voorfgaande hegroeiing should read voorafgaande 

begroeiing. 

223 — 2nd — ^Rech. should read Res. 

223 — 2nd — After Stellaria media insert Virulent. 

224 — 2nd — Bllattrollkrankheit should read Blattrollkrankheit. 

224 — 8th — riiumite should read Thumidit^. 

227 — 3 & 6 — Asliton should read Aston. 

228 — 6th — ^those bodies should read these bodies. 

229 — 3rd — Stuchen uber die segennante Panashure und uber einge 

should read Studien iiber die sogennante Panaschure 
und liber einige. 

229 — 6th — Gatenbance should read Gartenbau. 

229 — 7th — den should read dor. 

229 — 8th — Studies should read Studien. 

229 — 8th — Erseiienungen should read Erscheinungen. 

230 — 7th — ^tabacco should tobacco. 

231 — 1st — ^mikroskopich should read mikroskopisch. 

231 — 1st — filtriebaren should read filterbaren. 

231 — 3rd — Ledewijks should read Lodewijks. 

231 — 6th— Is by Loew, [Carl Benedict] Oscar not by Lojkin, Mary. 

232 — 8th — Utersuchungen uber should read Untersuchungen iiber. 
232 — 8th — Kenntnuis should read kenntnis. 

232 — 8th — Stoffwechsees should read Stoflfwechsels. 

239 — 4th — Mitteiking should read Mitteilung. 

239 — 4th — ^verlanf should read verlauf. 

239 — 4th — Porswirtsch should read Porstwirtsh. 

239 — 7th — ^Massee, G. should read Massee^ G. 

244 — 1st — ^Mosaikrakheit should read Mosaikrankheit. 

252— 1st— Is by Blood H[erbert] L[oren] on page 56 not by Me 
Kinney, H. H. 

256 — 1st — CapsieatrvM should read Capsicastr%m, 

259 — 6th — ^Kuckzug sliould read Riickzug. 

260— 6th— Milbraith D[avid] G[allens] should read Milbrath 

D[avid] G[allens]. 

262 — 3rd — ^Zukerriibe should read Zuckerriibe. 

262— 3rd— Zuckerriibenkranheit should read Zuckerriibenkrankheit. 
262 — 4th— ud should read und. 

262— 4th— Mosaikrankheit should read Mosaikkranheit. 

262— 4th— Umschan should read Umschau. 



EiBBATA 


309 


Page OiUtion 

263 — 2nd— Sets should read lets. 

263 — 3rd — nature should read natura. (In the Italian title) 

264 — 6th — ^Attersschwache should read Altersschwache. 

264 — 6th — Abban should read Abbau. 

264 — ^7th — ^Angeu should read Angew. 

265 — 5th — ^Vechselseitige should read Wechselseitige. 

265 — 5th — Famile should read Familie. 

266 — 7th — ^Kentroll should read Kontroll. 

267 — 4th — Zukerrube should read Zuckerriibe. 

272 — 4th — Sreenivasaya, N. should read Sreenivasaya, M. 

273 — 4th — Forstwisch. should read Forstwirtschr. 

274 — 3rd — Rudschau should read Rundschau. 

277 — 5th — Zukerrube should read Zuckerriibe. 

277 — 5th — America should read Amerika. 

284 — 5th — Kin should read Ein. 

284 — 5th — Ertag should read Ertarg. 

285— 2nd— Is by Paine, S. 6., & Bewley, W. P. not by Pagliano, 

T.C.L. 

285 — 8th — Krankreit should read Krankheit. 

286 — 8th — Parker, E. R. & Home, Wm. F. should read Parker 

E[rwm] R., & Horne, W[illiain] T[itus]. 

291 — 1st — Recerche should read ricerca. 

291. — 1st — repporto should read rapporto. 

291 — 2nd — Nuavc should read Nuova. 

292 — 2nd — infecttiva should read infettiva. 

292 — 6th — Hugenford should read Hungerford, 

293 — 7th — Testranyschus should read TetranyscJius. 

294 — 4th — Omit, is repeated on page 12 where it belongs. 

297 — 7th — precipiting should read precipitin. 

298 — 4th — di should read die. 

298 — 5th — Ztrchr. should read Ztschr. 

299 — ^Ist — sonanceen should read solanaceen. 

302 — 6th — Euifluss should read Einfluss. 

304 — 1st — stact van Sland Plantentium should read stadt van S’land 
Plantentiun. 

304 — 2nd— Is by Rankin W[illiam] H[oward] not by Raciborski M. 

insert on p. 306. 

305— 4th— 1926:26-24, should read 1926:24-26. 

306— 9th — Transfer under Jivanna Rao, P. S. page 195. Omit, is 

its right place. 

307— 4th— Mosaik krankheit should read Mosaikkrankheit. 
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307 — 4th — Omit the N after Blumen. 

309— 10th — del should read der. 

310 — 7th — Komitees should read Kommittees. 

310 — 10th — ^Beobactilungen should read Beobanctungen. 

311 — 1st — Ammer should read Amt. 

313 — 7th — Erzymwirkung should read Enzymwirkung. 

314 — 8th — Bochlin is also spell Rokhlina. 

314— 8th — Kartoffel pflanzen should read KartofiPelpflanzen. 

317 — 1st — ^krulziekye should read krulziekte. 

322 — 8th — Is by Schanderi R. not by Sauri^ F. 

322 — 8th — Milled should read Mittls. 

323 — 5th — intrezelhilaren should read intrazellularen. 

323 — 6th — Is by Boning K[arl] not by Schaffnit, J. Omit, is in its 
right place p. 59. 

323 — 6th — ^wechselseitize should read wechselseitige. 

324 — 3rd — Untersuchugen should read Untersuchungen. 

324 — 9th — maw should read man. 

325 — 1st — Untersuchugen should read Untersuchungen. 

325 — 4th — insert der before Kartoffel. 

325 — 5th — Omit Degeneration serscheinungen after andere. 

325 — 5th — Portwirtsch should read Porstwirtsch. 

325 — 6th — ^Krauselklieit should read Krauselkrankheit. 

326 — 3rd— Schlumger should read Sohlumberger. 

326^ — 3rd — Pahre should read Jahre. 

325 — 8th — Mossaikkrankheit should read Mosaikkrankheit. 

326— 9th — forschungsergebuiss should read forschungsergebris. 

326 — 9th — ibren beziechung zum eizen should read ihren beziehung 
zum eisen. 

326— 9th — Vorlanfige voroffenlichung should read Vorlaufige vorof- 

fenlichung. 

327 — 1st — fescilles should read feuilles. 

327 — ^2nd — Schribau, Emile should read Sohribanx, Emile, 

330— 4th — ^Atiolegie should read Aetiolegie. 

339^ — 6th — Shepardi E[dwaFd] F[red6rick] 8[i8iiett] should read, 
Shepherd, E[dward] F[rederiok] S[isiiett], 

341^7th— Nikotingenhalt should read Nikotininhalt. 

342— 1st — in fizierenden should read infizierenden. 

361 — ^7th— diseases should read disease (aster yellows). 

353— 2nd*— 84 tshould read 24. 

363^th— Augabliche should read Augenbliehe. 
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353 — 9th— Standpunht should read Standpunkt. 

355 — 1st — Jaarhg, should read Jahrg. 

365 — 2nd — elahrbuche should read Jahrbucher. 

355 — 3rd — ^mosaikrankheit bet should read mosaikkrankheit bei. 

355 — 5th — ^mycrocopiques should read luicroscopiques. 

356 — 2nd — Ocurrence should read Occurrence. 

357 — 1st — dessiebrohrenkrakheit should read der siebrohrenkrank- 

heit. * 

357 — 1st — Karfubaumes should read kafeebaumes. 

357 — 5th — Stahl, O[orwin] E[loyd] should read Stahl, 0[arwin] 
P[loyd]. 

359 — 2nd — Astrakhan! should read Astrakhan. 

362 — 9th — Bakt I should read Bakt II. 

365— 7th— 6:89, should read 6: 38-^9, 

366 — 1st — (Cicadula) should read (Cicadulina). 

368 — 4th — Abban should read Abbau. 

368 — 4th — ^wiederanffrischung should read wiederauffrischung. 

370 — 1st — Sundaranaman should read Sundararaman. 

370 — 6th — (Rickettsit-like) vshould read (Rickettsia-like). 

370 — 8th — Rickttsia-like should read Rickettsia-like. 

370 — 9th — Swieten, H. J. should read Swieten, H. J. van 

371 — 1st — Tetrannychus should read Tetranychus. 

371 — 3rd — Takada should read Takata. 

371 — 3rd — Eoli should read Coll. 

374 — 1st — Tmpp should read Thrupp. 

374— 2nd — ondersoch should read onderzoek. 

374 — 3rd — ^mitgeverd should read uitgevoerd. 

374— 4th — Inefectives should read Infective. 

374 — 5th — by should read bij. 

374 — 5th — Kulr-an should read Krul-en 
374 — 5th — corzaken should read oorzaken. 

374 — 5th — ^vors-tenandsche Tobak should read vors-otenlandsche 

Tabak. 

375 — ^Ist — ^Kurl-en should read Krul-en 
375— 1st — cirkle should read crinkle. 

377— 9th — Indigfige should read Indigene. 

379— 3rd — ^Neus should read neue. 

879— 7th— pultivieten should read kultivierten. 

382— 6th— Monatschefte should road Monatshefte. 
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383—2 & 3 — Varadaraja Iyengar, A. V. should read Iyengar, A. V. 
Varadaraja cited on page 191 where it belongs. 

383 — 3rd — (n. d.) should read Journ. Ind. Inst. Sci, 16A(13):137- 

152, 1933. 

384 — 2nd — Plantenkieten should read Plantenziekten. 

385 — 1st — paries should read parties. 

385 — 1st — Bol. should read Bot. 

^86 — 3rd — ^viruses should read viruses. 

386— 3rd— After :2-10, insert (2) : 22-32, 

389 — 5th — After Liift insert und 

389 — 6th — ^.Abvan should read Abbau. 

390 — 1st — Budensanstalt should read Bundesanstalt. 

390 — 1st — Pflanzenschultz should read Pflanzenschutz. 

390~-78th — East should read Oost. 

391 — 1st — ^Unsishtbare should read unsiehtbare. 

391 — 1st — ^Virusfoschung should read Virusforschung. 

391 — 1st — moghichkeit should read moglichkeit. 

391 — 1st — Kunsthche should read Kunstliche. 

391 — 1st — ^Vermechrung should read Vermehrung. 

391 — 1st — netravisibler should read nitchtvisibler. 

393 — 7th — ^Wedkeworth should read Wedgworth. 

393 — 8th — Missouri should read Mississippi. 

894 — 6th — Omit Met cen Ilollanden samenvatting. 

394 — 7th — invlved should read invled. 

396 — 6th — Klimatologye should read Klimatologie. 

396 — 6th — Ackerbanes should read Ackerbaues. 

397 — 1st — verreiningung should read Vereiningung. 

397 — 10th — ^Whitehead, T[athan] should read Whitehead T[atham]. 

400 — 1st — Gumiisebau should read Gemiisebau. 

400 — 2nd — ^Urasache should read Ursache. 

400 — 3rd — Umschan should read Umschau. 
iOO — ^5th — grumosen should read gumosen. 

400 — 5th — ^Verstofungen should Verstopfungen. 

400 — 5th — suckerrohres should read zuckerrohres. 

401 — ^2nd — ^Zuckrindunst should read Zuckerind. 

402 — 3rd — durk should read dureh. 

402— 3rd — erzengte should read erzeugte. 

403— 10th— Legman should read Lehman. 

404— 4th— gezichtspint should read gezichtspunt. 
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404 — 4th — Culture should read Cultur. 

404 — 6t}i — mokroflora should read mikroflora. 
406 — 2nd — insert mosaic after potato. 

409— 6th— 1935 should read 1931, 

409 — 6th — Oekelogie should read Oekologie. 
409 — 7th — Incert von after P[hiUpp]. 

o-O-n 
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HOST INDEX OF VIRUS DISEASES OF PLANTS 

Melville T. Cook, Plant Pathologist, 

Agricultural Experiment Station, Bio Piedras, Puerto Eico. 

The attempt to make a host index of the virus diseases of plants 
met with many difficulties that were not anticipated by the compiler. 
This was largely due to three causes: (1) tlie compiler did not have 
access to many of the original records, (2) some of the workers 
made incomplete (sometimes incorrect) statements in regard to 
previous records hy other writers, and (3) many records were made 
before our present conception of virus diseases and are more or 
less unreliable. The result is tliat some of the I’ccords in tliis index 
are incomplete and others contain eri'ors or may l)e of diseases not 
caused by viruses. Some virus diseases are known by more than 
one name as a result of l)cing reported l)y students in different 
countries and sometimes by different writers in the same country. 
The number of diseases recorded in this index is not. the same as 
the number of recognized viruses. It is well Ivuown that many 
viruses attack more thau one species of host ])lants and in some 
cases tlie sym]>toms are diffei*<mt on different liosts. Fui*tliermorc, 
symptoms may also show variations due to other causes and are 
sometimes misleading. It is well known that some ])lants are at- 
tacked by tw'o or more viruses, sometinKss sei)iira,tely and sometimes 
in combination. Some viruses do not pT’oduce symptoms in tlieir 
host under certain environmental conditions. These hosts arc known 
as masked carriers. Some hosts nevtn* develop symptoms and are 
known as symptomless carriers. Sometimes two or more viruses 
produce the same or very similar symptoms on a specific host. 

This index is not a classification of eitlver the diseases or the 
viruses causing them. It is an attempt to bring the first records 
of each disease together for the convenience of tlie workers in this 
group of diseases. It is neitlier complete nor accurate. Several 
records have been omitted for want of complete or more accurate 
data. It was the intention of the compiler to insert the first records 
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of each disease on each host on which it occurs but this was found 
to be impracticable and there are some duplications. 

Although we have many early records of virus diseases some of 
them are of very little value except for historical purposes. The 
research on virus diseases of plants may be considered as dating 
from the work on tobacco mosaic by Mayer in Europe in 1886 and 
the work of E. P. Smith on peach yellows in the United States in 
1888. Since that time, the progress of our knowledge has been 
phenomenal. Up to the present time more than 5,000 papers and 
a few books have been published and virus diseases have been 
recorded in about 80 families, more than 400 genera and nearly 
1,000 species of plants. 

Although the agricultural industry is most interested in the 
diseases that attack crop plants, the studies of the past few years 
have demonstrated the necessity for the study of these diseases on 
weeds that may be carriers of these diseases and from which they 
may be transmitted to our economic plants and the necessity of the 
study of symptomless carriers and of the enfluence of environment 
on these viruses and the symptoms produced by them. It is very 
important that we should know more about the methods of transmis- 
sion from year to year and from plant to plant. 

A knowledge of the symptoms of virus diseases on different hosts 
and under different environmental conditions and the methods of 
transmission are very important when we consider the question of 
introduction of plants from one part of the world to another. 
When a virus diseased plant is introduced into a new home, the 
disease may be more or less severe than in its old home and may be 
transmitted to new hosts on which it may be very destructive. 

This index is offered to the students of virus diseases of plants 
as a basis for reference work and in hopes that it will be useful 
in future studies. It may be corrected or extended in accordance 
with the ideas of the workers. If you will send the compiler your 
suggestions in regard to corrections and additions they will be used 
as far as possible in a supplement. 

The compiler wishes to express his thanks to the many workers 
who have read this manuscript and made suggestions and corrections. 

Note: A very few abbreviations liave been used. They are U/ S. for 
United States; N. J. for New Jersey ; N. Y. for New York and B, 0. for Bistrtot 
of Columbia. Washington refers to the State Washington. N f or natnral 
iid^tion, X for artificial ^ 
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AOANTHAOEAE 

Thumbebgia alata 

Aster yellow, Kunkel, N. Y., 1931, I by Cicadula sexnotata. 

Curly top of sugar beet. Severin & Freitag, California, 1933. 
I by Eutettix tenellus. 

AIZOOEAE 

Mesembeanthinum crystallinum 

Celery virus I, Wellman, Florida, 1935, I. 

Tetragonia expansa 

Eing spot of tobacco, Priode, N. Y., 1928, I from tobacco. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from tobacco. 
Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Tobacco mosaic. Grant, Wisconsin, 19^4. 

Celery virus I, Wellman, Florida, 1935. 

AMABANTHACEAE 

Amaranthus aurora 

Aster yellows, Kunkel, N. Y., 1926, 1 from Callistephus chinensis. 
Amaranthus caudatus 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 
Amaranthus graecizans 

Curly top of sugar beet, Carsner, California, 1919, I. 
Amaranthus paniculata 

Ring spot of tobacco, Wingard, Virginia, 1928, T from N. 
tahacum. 

Amarathus retroplexus 

Mosaic, Doolittle & Walker, Wisconsin, 1925, N. 

AMABILIDAOEAE 

Hippeastrum equestre 

Mosaic, Kunkel, Hawaii, 1928, N. 

Mosaic, Kawai, Japan, 1931. 

Hippeastrum johnsonh 

Mosaic, McKinney ,Eckerson & Webb, 1923, N. 

Iris (bulbous) 

Mosaic. Brierley & McWhorter, U, S., 1934. A yellow stripe 
and grey disease which may be the same as mosaic reported 
as transmissible by McWhorter in 1932. 
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Narcissus sp. 

Mosaic McWhorter & Weiss, Washington, 1932, N. The disease 
was known previously to this date. 

Darlington reported a yellow stripe in England in 1908. 

Narcissus pseudonarcissus 

Mosaic, Togashi, Japan, 1931, N. 

Narcissus incomparabilis 

Mosaic, Togashi, Japan, 1931, N. 

Narcissus tezatta 

Mosaic, Ogilvie, Bermuda, 1928, N. 

Narcisus TEZATTA var. chinensis 
Mosaic, Pukushi, Japan, 1931, N. 

ANACABDIAOEAE 

Ehus typhina 

Mosaic. This disease is mentioned in the literature but the 
compiler has not found any definite data. 


APOOTKAOEAE 


Vinca sp. 

Rosette, Brooks, Gambia, 1932, N. Appears to be the same as on 
Arachis hypogea. 


Vinca rosea 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Curly top of sugar beet, Severin & Freitag, California, 1933. I 
by E. tenelhis. 

Celery virus 1. Wellman, Florida, 1935, I. 


ABAOEAE 

Antiiurium andraknum 

Virus disease (3 types), Verplancke, Belgium, 1930, N. 

Anthurium sciierzerianum 

Virus disease (mosaic), Verplancke, Belgium, 1930, N. 

Calla sp. (cultivated) 

Mosaic, McWhorter, Oregon, 1935, N. 

Spotted wilt of tomato, Gardner & Whipple, California, 1935, 1. 
Monstera deliciosa 

Virus disease. Verplancke, Belgium, 1930, I from Anthurium* 
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Philodendron corsunum 

Virus disease, Verplaucke, Bdiginm, 1930, I 

Zantedeschia africana 

Virus disease, Verplaucke, Belgium, 1930, I. 

ASCIJiPlABAOIiAE 

Asclepias nivea 

Aster yellows, Kunkel, N. Y. 1926, from C. chinensis. 

Ascleplas syrica 

Mosaic, Doolittle, Wisconsin, 1921, NI, from Cucumis sativus. 

BALSAMINACILVE 

Impatiens sp. 

Mosaic, mentioned in the literature but the compiler did not find 
the original record. 

BEOONIAOEAE 

Begonia sp. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, 1934, I. 
Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 

BEBBBBDIACBAB 

Berberis vulgaris 

Vein mosaic, Blattny, Czechoslovakia, 1933, N. 

BOBAOINACEAE 

Anchusa azueea 

Curly top of sugar beet, Severin & Freitag, California, 1933, I 
by E. tenellus. 

Anchusa barrelieei 

Aster yellows, Kunkel, N. Y., 1931, by C. sexnotata. 

Anchusa capensis 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Borago officinaias 

Curly top of sugar beet, Severin, California, 1929, I. 
Cynoglossum amabile 

Curly top of sugar beet, Severin & Freitag, California, 1933, I 
by E. tenellus. 

Tobacco mosaic. Grant, Wisconsin, 1934. 
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HELIOTBOFItTU PEBXJVIANXJM 

Curly top of sugar beet, Severin & Freitag, CalifoniiU, 1933, I 
by E. teneUtis. 

Myosotis soorpiodes 

Aster yellows, Kunkel, N. Y., 1926, 1 from C. chinensis and back. 
Curly top of sugar beet, Severin & Freitag, California, 1933, I 
by E. tenellus. 

Myosotis sylvatica 

Mosaic, Verplancke, Belgium, 1932, I. 

bbomisliaoeas 

Ananas sauvus 

Yellow spot, Illingworth, Hawaii, 1931, NI, observed in 1926, 
also attacks Emilia flammea and Pisum sativus. 

Yellow spot, Carter, 1933, I. Has some character of a virus 
disease. 

OAOTAOBAB 

EpIPHYLLUM BBIDGESn 

” HABRISONn 

” HYBRIDUM RUBRUM 

’ ’ ROSA AMABILIS 

” SALMONEUM 

” TRUNCATUM 

” VIOIiACEUM 

Phyllocactus gaertneri var. mackoyanus 

All the above are attacked by a virus disease. Beported from 
Germany by Pape, 1932. 

EpIPHYLLUM TRUNCATUM 

Mosaic, Blattny & Vukulov, CzechoslovaHa, 1932, N. 

OAMPANUliAOBAE 

Campanula sp. 

Spotted wilt of tomato. Gardner, Tompkins & Whipple, CaH- 
fomia, 1935, N. 

Campanula PYRAMmAias 

Spotted wilt of tomato, Ogilvie, England, 1932, N. 

I/MraULA CARDINALIS 

Spotted wilt of tomato, Holmes S&mth, Ei^daud, 1934. 
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liOBELU ERINUS 

Aster yellows, Knnkel, N. T. I C. sexnotata. 
Tbachelium sp. 

Spotted wilt of tomato, Ogilvie, England, 1932, N. 
Tbachelium oaerltleum 

Spotted wilt of tomato, Ogilvie, England, 1935. 


OAmtAOEAE 


Canna indica 

Mosaic, Fukushi, Japan, 1931. 


I 


OAPPABISAOEAS 


Gleome spinosa 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 


Sambucus nigra 

Dwarf, Blattny, Czechoslovakia, 1933 N, carried by Aphis 
sambuci. 


OABTOPHYLLAOEAE 

Dianthus sp. 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 
Dianthus alpinus 

.Aster yellows, Kunkel, N. Y., 1931, I, by C. sexnotata. 
Dianthus barbatus 

Curly top of sugar beet, Severin & Preitag, California, 1933, N. 
Dianthus caryophtllus 

Yellows, Woods, U. S. 1907, not proved to be a virus disease. 
Mosaic, Pukushi & Kawai, Japan, 1932, N. 

Curly top of sugar beet, Preitag & Severin, California, 1933, N. 
I from sugar beet by E. tenellus. 

DlANTHira CHINENSIS 

Curly top of sugar beet, Preitag & Severin, California, 1938, I 
from sugar beet by E. tenellus. 

Diaiithus plumabius 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
:^m sugar beet by E. tenellus. 
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Gypsophila PANICULATA 

Aster yellows, Kunkel, N. Y., 1926, from C, chinensis and badL 
Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellm. 

Herniaria glabra 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Lychnis chalcedonica 

Curly top of sugar beet, Freitag & Severin, California, 1933, 
by E. tenellus. 

Lychnis coronaru 

Aster yellows, Kunkel, N. Y., 1931 I by C. sexnotata. 

Lychnis viscaria 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Celery virus 1. Wellman, Florida, 1935, I. 

POLYCARPON TETRAPHYLLUM 

Aster yellows, Kunkel, N. Y., 1931, I by C, sexnotata, 

SiLENE PENDULA 

Aster yellows, Kunkel, N. Y., 1926, 1 from C. chinensis and back. 
Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E, tenellus, 

Stellaria media 

Curly top of sugar beet, Carsner, California, 1919, I 
Delphinium stunt, Burnett, Washington, 1934, I. 

Delphinium mosaic, Heald, Washington, 1934. ^ 

Tunica saxifraga 

Aster yellows, Kunkel, N. Y., 1931, I by C, sexnotata, 

Vacaria segetalis 

Aster yellows, Kunkel, N. Y., 1931, I by C, sexnotata. 


CELA8TEA0EAE 

Celastrum scandens 

Chlorosis, Clinton, Connecticut, 1919, N. 

Evonymous japonica 

Mosaic or clorosis, Bauer, Germany, 1908, N, There are several 
other records of chlorosis on varieties. 

Evonymous radicans 

Infectious chlorosis, Eisehkow, Ukraine, 1927, N. 
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OHEKOPODIAOEAE 

Atriplex argentea 

Curly top of sugar beet, Severin, California, 1919, N. 

Atriplex argentea expansa 

Curly top of sugar beet, Severin & Henderson, California, 
1928. NI. 

Atriplex argentea hillmanii 

Curly top of sugar beet, Severin, California, 1934, I. 

Atriplex bracteosa 

Curly top of sugar beet, Severin, California, 1919, N. By 
inoculation, 1934. 

Atriplex cordulata 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex coronata 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex fructiculosa 

Curly top of sugar beet, Severin, Caliiornia 1928, I. 

Atriplex hortensis rubra 

Curly top of sugar beet, Severin & Henderson, California, 1934, 1. 
Atriplex lentiformis 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex i’arishh 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Agriplex patula hastata 

Curly top of sugar beet, Severin, California, 1928, NT. 

Atriplex phyllostegia 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex rosea 

Curly top of sugar beet, Severin, 1919, N, by inoculation, 1928. 

ATRIPLF.X SEMIBACCATA 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex turalpj^sis 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
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Bbsta sp. 

Mosaic, Prilleiix & Ddaeroix, France, 1898, N. Eeported in 
U. S. by Townsend, 1915. 

Curly top of sugar beet, California, 1899, 

Potato mosaic, van der Meulen, Holland, 1928, I. 

Leaf curl, WiUe, Germany, 1928, I. Also by Muller in same 
year. 

Leaf deformity. Boning, Germany, 1930, Different from spinach 
blight and mosaic. Attacks spinach and Rumex. 

Beta haritima 

Curly top of sugar beet, Severin & Hende^n, California, 1928, 
NI by E. tenellus. 

Beta vulgaris 

Encrespamiento, Fawcett, Argentine, 1925, N. 

Curly top of sugar beet, Severin & Henderson, California, 1927, 
N, by inoculation 1928. From tomato yellows, 1927. 

Ring spot of tobacco. Priode, N. Y. 1928. I from tobacco. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Beta vulgaris cicla 

Curly top of sugar beet, Severin & Henderson, 1928, N. I. by 
E. tendlus. 

Ring spot of tobacco, Wingard, Virginia, 1928. I. From N. 
tabacum. 

Celery virus 1, Wellman, Florida, 1934, I. 

Tobacco mosaic. Grant, Wisconsin, 1935, I. 

Chenopodium album 

Curly top of sugar beet, Carsner, California, 1919, I*. From 
sugar beet. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Chenopodium ambrosioides 

Curly top of sugar beet, Severin & Henderson, California, 
1934, NI. 

Chenopodium OAUFOBNioux 

Curly top of sugar beet, Severin & Henderson, California^ 1928, 1, 

OHENOPimiUM LEPTOPHYUtiUM 

Cur!^ top of sugar beet, Seveiin 4 H«idei«(m, CaHfmmia, 1924 

.'.■'■'NI. " . ; ^ 
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Chenopodium murale 

Curly top of sugar beet, Carsner & Stahl, California, 1924, I. 
Celery virus 1, Wellman, Florida, 1935, I. Symptomless. 

Kochia scoparia var. trichophylla 

Curly top of sugar beet, Sevef^in & Henderson, California, 1933, 
NI. by E. tenellus, 

Monolepis chenopodiodes 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata, 
Monolepis nuttalliana 

Curly top of sugar beet, Severin, California, 1934, N. 

Salsola Kali var, TENuiPomA 

Curly top of sugar beet, Carsner, ^California, 1919, N. 

Spinacia oleracea 

Spinach blight. Me Clintock & Smith, Virginia, 1918, N. Had 
been know for 10 or 15 years, Hoggan (1938) reported that 
this host was susceptible to cucumber mosaic, sugar beet 
mosaic and tobacco ring spot. 

Curly top of sugar beet, Carsner, California, 1919, I. 

Aster yellows, Kunkel, N. Y. 1926, I from 0. chinensis. 

Leaf deformity, Boning, Germany, 1930, I. 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, I. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Califor- 
nia, 1935, I. 

Celerly virus 1, Wellman, Florida. 1935, I. 

SUALEA MOGUINI 

Curly top of sugar beet, Carsner, California, 1925, I, Very 
resistant. 


cistaceae 

Helianthemum chamaecistus 

Aster yellows, Kunkel, N. Y., 1931, I by C, sexnotata. 


OOMMEUNACEAE 

COMMELINA COMMUNIS 

Celery virus 1, Wellman, Florida, 1935, I. 

COMMELINA LONGICAUmS 

Mosaic, Cook, Puerto Rico, 1931, N. 
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COMMEUNA NUDIFLORA 

Celery mosaic, Doolittle, U. S. 1931. Appears to be same as 
cucumber mosaic. Wellman (1934) described it as celery 
virus 1. 

00M#08ITAE 

Acroclinium roseum 

Aster yellows, Kunkel, N. Y. 1931, I. by C. sexnotata. 
Agebatum sp. 

Mosaic, Rao, India, 1933, N. Eao writes of studying mosaic of 
Ageratum and Gislkia in relation to sandal. This is the only 
record that has come to the attention of the compiler. 

Ageratum conyzoidks 

Krul or Kroepek, Thung, Java, I. Thung reports that this 
disease is transmitted to N, tabacum. 

Ambrosia artemishulia 

Mosaic, Chapman, Massachusetts, 1913, I from N. tabacum. 
Aster yellows, Kunkel, N. Y. 1926. I from C. chinensis. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Ambrosia elatior {sarmemisiifolia) 

Celery virus I, Wellman, Florida, 1934, I by Aphis gossypii. 

Ambrosia trieiba 

Aster yellows, Kunkel, N. Y. 1926, T from C. chinensis and back. 
Ring spot of tobacco, Wingard, Virginia, 1928, 1 from N. 
tabacum. 

Ammobium alatum 

Aster yellows, Kunkel, N. Y, 1926, I from C. chinensis and back. 
Anthemis ootula 

Delphinium mosaic. Heald. Washington, 1934. A symptoin- 
less carrier. 

Deli)hinium stunt, Burnett, Washington, 1934, I. 

Curly top of sugar beet, Severin, California, 1934, I. 

Anthemis divica 

Mosaic, Verplancke, Belgium, 1932, I. 

Anthemis ttnctoria 

Aster yellows, Kunkel, N. Y. 1931, 1. hy C . sexnotata. 
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Abctotis grandis 

Aster yellows, Kunkel, N. Y. 1931, I. by C, sexnotata. 
Abctotis stoechadipolia 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Aster sp. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Aster leavis 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 
tabacum, 

Baeria uliginosa 

Curly top of sugar beet, Severin, California, 1934, N. 

Bei.us perennis 

Aster 3 ^ellows, Kunkel, N. Y. 1926, I from C. chinensis and back. 
Mosaic, Verplancke, Belgium, 1932, I. 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Bidrns discoidka 

Ring spot of tobacco, Wingard, Virginia, 1928, 1. From N. 
tabaciim. 

BrACHYCOME IIJERIDIFOLIA 

Aster yellows, N. Y. 1926, I from C. chinensis and back. 

Curly top of sugar beet, Preitag & Sc'vcrin, California, 1933, 
I froin sugar l)e(^t by E. tendlus. 

Cacalia iiastata 

Aster .yellows, Kunkel, N. Y. 1931, 1 by (J. sexnotata. 
Calendula sp. 

Rosette, Brooks, Gambia, 1932, N. Similar to rosette on Arachis 
hypogca. 

Calendula auvensis 

Mosaic, Verplancke, Belgium, 1932, I. 

Calendula OFFiciNAras 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 

tahacuni. * 

Aster yellows, Kunkel, N. Y. 1926, I from C. diinensis and back. 
Yellows, Pukuslii, Japan, 1930, N. 
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Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet by E. tmdlus. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. Mild form. 

Caluopsis sp. (Coreopsis) 

Aster yellows, Kunkel, N, Y. 1926, I. 

Bosette, Brooks, Gambia, 1932, N. Similar to resette of A. 
hypogea. 

Calliopsis drummondi 

Spotted wilt of tomato. Pittman, Australia, 1934, N. 
Callistephus chinensis 

Aster yellows, Smith, Massachusetts, 1902, N. First record. 
Bing spot of tobacco, Wingard, Virginia, 1928, I from N, 
tabacum. 

Yellows, Pukushi, Japan, 1929. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 

California aster yellows, Severin, California, 1929, I. 

Carthamus tinctorius 

Aster yellows, Kunkel, N. Y., 1931, by C. sexnotata. 

CeNTAUREA AMERICANA 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

Centaubea cyanus 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

Centaurea imperialis 

Aster yellows, Kunkel, N. Y. 1926, 1 from C. chinensis and back. 
Centaurea margaritae 

Aster yellows, Kunkel, N. Y. 1926, 1 from C. chinensis and back. 
Centaurea moschata 

Curly top of sugar beet, Preitag & Severin, California,: 1933, 
I from sugar beet by E. tenellus. 

Charieis heterophilla 

Aster yellows, Kunkel, N. Y., 1931, 1 by C. sexnotata. 
Chrysanthemum sp. 

■Sallows, Nelson, Michigan, 1925, N. Eesembles, aster y^owi. 
Spotted wilt of tomato, Ainsworth, Ei^^d, 1934, i. 
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GhBYSANTHEMUM dNEBABIAEFOlilUH 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Chrysanthemum coronarium 

Aster yellows, Kunkel, N. Y. 1926, I by C. chinensis. 

Curly top of sugar-beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

Chrysanthemum frutescens 

Aster yellows, Kunkel, N. Y. 1926, 1 from C. chinensis and back. 
Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

Chrysanthemum leucanthemum 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis and back. 

Chrysanthemum maximum 

Aster yellows, Kunkel, N. Y. 1925, I from C. chinensis. 
Chrysanthemum parthenium 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet. 

Chrysanthemum segetum 

California aster yellows, Preitag & Severin, California, 1934, N. 

CiCHORIUM INTYBUS 

Mosaic, Marchal, Belgium, 1931, N. 

Cineraria sp. 

Mosaic & Dwarfing, Dickson, Canada, 1920, N. 

Spotted wilt of tomato. Gardener, Tompkins, & Whipple, Cali- 
fornia, 1935, I 

Cinerama hybrida 

Aster yellows, Kunkel, N. Y., 1931, by C. sexnotata. 

ClRSIUM OLERACEUM 

Aster yellows, Kunkel, N. Y., 1931, by C. sexnotata. 
Cladanthus arabicus 

Aster yellows, Kunkel, N. Y., 1931, by C. sexnotata. 

OOSMIDIUM sp. 

Aster yeUoWS, Kunkel, N. Y., 1926, I from C. chinensis. 
CiosicjbnjM sp. (-Thelesrerma) 

4-tear y^ows, Kimkel, N. Y. 1925, 1 from C. chinensis and back 
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COSMUS sp. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. mild form. 

COSMUS BIPINNATUS 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata. 

Curly top of sugar beet, Preitag & lleverin, California, 1933, 
I from sugar beet by E, tenellus, 

CoSMUS HYBRIDA 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

Coreopsis lanceolata 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Coreopsis tinctoria 

Curly top of sugar beet, Severin & Preitag, California, 1933. 
NI from sugar beet by E. tenellus. 

COUSINIA HYSTRIX 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Dahlia sp. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Rugose rosette, Brierley, N. Y. 1933. 

Rugose mosaic, Brierley, N. Y. 1933. 

Ring spot, Brierley, N. Y. 1933. 

Yellow ring spot, Brierley, N. Y. 1933. 

Dwarf, Brierley, N. Y., 1933. 

Veinal mosaic, Brierley, N. Y., 1933. 

Oakleaf, Brierley, N. Y., 1933. 

Streak, Campbell, England, 1934, N. 

Dahlia variabilis 

Mosaic, Norton, Maryland, 1909, N. Attacks all species. The 
same or a similar disease occurs in 'Germany. Brandenbourg 
(1929) reported two types. 

Oak leaf, Brierley, N. Y. 1932, N. 

Dimorphotheca aurantiaca 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis and 
back. 

. Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet, by E, Unellus, 

Echinops dahuricus 

Aster yeUows, Kunkel N. Y. 1931, I by <?. ^eajnofafa. 
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Emilia ' sp. 

Spotted wilt of tomato, Gardner & Whipple, California, 1935, I. 
Emilia flammea (-Sagittata) 

Yellow spot of pineapple, Lindford, Hawaii 1931, NI. This 
host shows both a ring spot and a mosaic. Thrips tobacci 
from these plants produce yellow spots on pineapple. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Emilia sagittata (-Flammea) 

Celery virus 1, Wellman, 1934, I. 

Erigeron, annuus 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis and back. 
Yellows, Kanegae, «Tapan, 1929. 

Erigeron canadensis 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis and back. 
Yellows, Waite, Tennessee, 1907, N. Aiipears to be the first 
record. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 
tahacum. 

Erigeron glabellus 

Aster yellows, Kunkel, N. Y. 1931, by 0. sexnotata, 

Erigeron linefoijus 

Aster yellows, Kunkel, N. Y. 1931, by C. sexnotata. 

Erigeron speciosus 

Aster yellows, Kunkel, N. Y. 1931, by C. sexnotata. 

Ethulia conyzoides 

Aster yellows, Kunkel, N. Y. 1931, 1, by C. sexnotata. 
Eupatorium pkrpoliatum 

Aster yellows, Kunkel, N. Y. 1931, I. by C. sexnotata. 
Euparium urticaefolium 

Aster yellows, Kunkel, N. Y. 1931, I. by C. sexnotata. 

Felicia aethiopiOa var. glandulosa 

Aster yellows, Kunkel, N. Y. 1931, I. by C. sexnotata. 

Felicia amelloides 

Aster yellows, Kunkel, N, Y. 1931, I. by C. sexnotata. 

PiLAGO GERMANICA 

Aster yellows, Kunkel, N. Y. 1931, I. by C. sexnotata. 
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Flavbru repanda 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

GaUNSOGA PARVIFLORA 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Mosaic, Verplancke, Belgium, 1932, I, 

Gallardia aristata 

Aster yellows, Kunkel, N. Y. 1926, I. 

Gnaphalium chilense 

Curly top of sugar beet, Severin, California, 1933, I. 
Grindelia squarrosa 

Curly top of sugar beet, Kunkel, N. Y. 1931, I by G. sexnotata. 
Hedypnois cretica 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Helenium autumnale 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Helenium biglovu 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Helenium hoopessi 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Helenium nudiplorium 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Heuanthus annuus 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tdbacum. 

Heuchrysium bracteatum 

Curly top of sugar beet, Preitag & Severin, California, 1933, NI. 
California Aster yellows, Preitag & Severin, California, 1934, 
from sugar beet by E. tenellus. 

Helunthus debilis 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet, by E. tenellus. 

Heuanthus decapetalus 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenelhis.. 

HsatEOHRYSUM AKENARIUM 

Aster yellows, Kunkel, NI, 1926, 1 ir<m C. chi^^ 
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Heliopsis laevis 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Heliopsis soabra 

Mosaic, Elmer, Iowa, 1925. 

HeLIPTERUM MANGLESn 

Aster yellows, Kunkel, N. Y., 1931, I from C, sexnotata. 
Helipterum roseum 

Curly top of sugar beet, Preitag, & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Heracium alpinum 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Hypochaeris radicata 

Mosaic, Pantanelli, Italy, 1920, N. 

Koelpinia linearis 

Aster yellows, Kunkel, N. Y. 1931, NI by C. sexnotata. 
Laotuca sativa 

Mosaic, Jagger, Florida, 1921, N., Nishimura (1932) made 
inoculations from Asclepias syriaca and Rumex hritanica and 
back. 

Aster yellows, Kunkel, N. Y. 1926. I from C. chinensis. 
Mosaic, Fukuslii, Japan, 1928. 

Eio Grande disease (-white heart and rabbit ear) Carpenter, 
Texas, 1916, N. 

Spotted wilt of tomato, Tompkins & Gardener, California, 1934, 
NI. 

Lactuca sativa, var, capitata 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 

tdbacum. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 

tdbacum. 

California aster yellows, Severin, California, 1929, NI. 

Legtuca scariola 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 

tdbacum, 

Ddphinium stunt, Burnett, Washington, 1934, 1. 

Delphinium virus, Heald, Washington, 1934, I, Dwarfing, 
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Big vein, Jagger & Chandler, California, 1934, I. Observed 
previously. Not proved to be a virus but is similar to the 
soil borne mosaic of wheat. 

Lagascaea mollis 

Aster yellows, Kunkel, N. Y., 1931, I from C. sexnotata. 

Layia sp. 

Spotted wilt of tomato, Gardner, Tompkins, & Whipple, Cali- 
fornia, 1935, I 

Lappa (Arctium) sp. 

Feather leaf, Shapiro, Ukraine, 1934, I. 

Leontodon automalis 

Yellow disease^ Morse, Maine, 1908, I. 

Aster yellows, Kunkel, N. Y. 1931, I by (7. sexnotata. 

Leontopodium alpinum 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Leptosynr stillmani 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Lindheimeria texana 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Leonas inodora 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Matricaria alba 

Aster yellows, Kunkel, N. Y. 1925, I from C. chinensis. 
Matricaria inodora 

Curly top of sugar beet, Freitag & Severin, California, I from 
sugar beet by E. tenellus. 

Microseria douglasii 

Curly top of sugar beet, Severin, California, 1934, N. 
Mulgedium alpinum 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Parthenium integripolium 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Petasites albus 

Aster yellows, Kunkel, N. Y. 1931^ I by C. sexnotata. 



HOST INDEX OP VIRUS DISEASES OP PLANTS 


SS5 


Pybethrum sp. 

Aster yellows, Kunkel, N. Y., 1926, from C. chinensis. 
Eudbeckia hirta 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnoiata, 
Sanvitalia procumbens 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

SCHKUHRIA ABROTANOIDES 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

SCXJLYMUS HISPANICUS 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

SeNECIO VULGARIS 

Mosaic, Verplancke, Belgium, 1932, I 

Curly top of sugar beet, Severin, California, 1934, I. 

SONCHUS ARVENSIS 

Aster yellows, Kunkel, N. Y. 1926, NI from C. chinensis and 
back. 

SONCHUS ASPER 

Curly top of sugar beet, Severin, California, 1934, NI. 

SONCHUS OLERACEUS 

Aster yellows, Kunkel, N. Y., 1926, NI from C. chinensis and 
back. 

Curly top of sugar beet, Severin, California, 1934, I. 
SpILANTHES ACMELIA 

Aster yellow, Kinikel, N. Y. 1931, NI by C. sexnotata. 

Stokesia laevis 

Mosaic, Elmer, Iowa, 1924, N. 

Synedrella nodiflora 

Krul or Kroepoek, Thung, Java, 1934, N. 

Tagetes erecta 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis. Prob- 
ably same as celery yellows, white heart, rabbit ear and Eio 
Grande diseases, Severin (California, 1929) reported celery 
yellows, inoculated from celery. 

Rings spot of tobacco. Wingard, Virginia, 1923, I, from N. 
tabacum. 

Kroepoek, Thung, Java, 1932, I. Also on N. tabacum. 
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Curly top of sugar beet, Severin & Freitag, California, 1931, N. 
Delphinium mosaic, Heald, Washington, 1934, I. Dwarfing. 
Celery virus 1, Wellman, Florida, 1934, I. 

Curly top of sugar beet, Freitag & Severin, California, 1933, 
NI from sugar beet by E. teneUus. 

California aster yellows, Severin & Freitag, California, 1934, 
N celerly virus, Wellman, Florida, 1935, I. 

Tagetes patula 

Curly top of sugar beet, Freitag & Severin, California, I from 
sugar beet by E. tenellus. 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Celery virus 1, Wellman, Florida, 1934, I. 

California aster yellows, Severin & Freitag, California, 1934, I. 

Taraxacum officinalis 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis and 
back. 

Taraxacum platicarpum 

Yellows, Pukushi, Japan, 1929. 

Tussidago farfaba 

Potato mosaic, van der Meulen, Holland, 1928, I. 

Thelesperma hybridum 

Aster yellows, Kunkel, N. Y. 1931, I from C. chinensis. 

THITHONIA DIVFJ5SIPOLU 

A virus disease, van der Bijl, South Africa, 1931. 

Tolpis babbata 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Tbagopogon floccoses 

Aster yellows, Kimkel, N. Y. 1931, I by C. sexnotata. 
Tbagopogon poBBiFOLros 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis. 

Tbidax tbilobata 

Aster yeDows, Kimkel, N. Y. 1931, I by C. sexnoffflfo. 

Tboximon olaucum 

yellows, Palm, Swedrai, 1933. 

I^tSnm ABTHEMOIDES 

Aster yellows, Kimkel, N. Y. 1931, I by C. sexnotcOa. 
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Verbesina altemipoua 

Ring spot of tobacco, Henderson & Wingard, Virginia, 1931, 
NI by insects. 

Xanthium spinosum 

Curly top of sugar beet, Severin, California, 1934, NI. 
Zacyntha vebucsosa 

Aster yellows, Kunkel, N. Y. 1931, by C. sexnoiata. 

Zinnia sp. 

Leaf curl of cotton, Mathur, India, 1932. 

Spotted wilt of tomato. England, 1932, I. 

Delphinium stunt. Burnett. Washington, 1931, I. 

Zinnia elegans 

Mosaic, Elmer, Iowa, 1924, N. 

Mosaic, Fukushi, Japan, 1927. 

Ring spot of tobacco, Wingard, Virginia, 1928, I, from N. 
tobacum. 

Aster yellows, Severin, California, 1929, I. May be same as 
white heart, rabbit ear and Rio Grande disease of lettuce. 

Said to attack, Apium repaceum, Plantago major. 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

ZiNNU MULTIFLORA 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

oonvolvuxjaoeae 

Convolvulus aevensis 

Mosaic, Blattny, Cezechoslovakia, 1930. Carried by Aphis sp. 

and larva of Nematus ventriculosus. 

Spotted wilt of tomato, Green, England, 1935. 

Ipomoea batatas 

Mosaic, Ensign, Arkansas, 1919, N. Also reported by Rosen 
who found the disease in 1918. 

Celery virus 1, Wellman, Florida, 1935, I. 

Ipmoea nil 

Mosaic, Cook, Puerto Rico, 1931, N. 

bOMOBA PUBt>UBEA 

Tobacco ring spot, Wingard, Virginia, 1928, from N. tabacum. 
Cdety virus 1, Wdhnan, Florida, 1935. I. 
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Ipmoea SETOSA 

Curly top of sugar beet, Preitag & Severin, California, 1935^ 
from sugar beet by E, tenellus» 

IpOMOEA TRICOLOR 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Quamoclit lobata 

Curly top of sugar beet. Preitag & Severin, California, 1933, L 
Quamoclit pennata 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

. OBUOIFEBAE 

Alyssum compactum procumbens 

Aster yellows, Kunkel, N. Y., 1926, I from C. cMnensis, 

Armoracia rusticana 

Curly top of sugar beet, Severin, California, 1917, I, by E. 
tenellus, 

A virus disease by Hoggan & Johnson, Wisconsin, 1935, N. 
Barbarea barbarea 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tahacum. 

Brassica sp. 

Virus disease, K. M. Smith, England, 1935, N. 

Brassica alba 

Mosaic, Clayton, Long Island, 1930, N. 

Tobacco Mosaic, Grant, Wisconsin, 1934, N. 

Curly top of sugar beet, Severin, California, 1929, I. 

Brassica arvensis 

Curly top of sugar beet, Severin, California, 1934, NI. 

Brassica campestris 

Mosaic, Gardner, Indiana, 1921, N. 

Brassica chinensis 

Mosaic, Schultz, U. S., 1921, N. 

Brassica japonica 

Mosaic, Schultz, U. S., 1921, N. 

Brassica napobrassica 

Mosaic, Clayton, Long Island, 1930, N. 
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Brassica napus 

Mosaic, Clayton, Long Island, 1930, N. 

Brassica nigra 

Mosaic, Clayton, Long Island, 1930, N. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, N. 

Brassica nigra acephala 

Virus disease, Tompkins, California, 1934, I. 

Brassica nigra botrytis 

Virus disease, Tompkins, California, 1934, N. 

Brassica nigra capitata 

Curly top of sugar beet, Severin, California, 1929, I. 

Virus disease, Tompkins, California, 1934, I, and Hoggan & 
Johnson, Wisconsin, 1935, N. 

Spotted wilt of tomato, Gardner, Tompkins, & Whipple, Cali- 
fornia, 1935, I. 

Brassica oleracea acephala 

Curly top of sugar beet, Severin, California, 1929, I. 

Brassica oleracea botrytis 

Curly top of sugar beet, Severin, California, 1929, I. 

Brassica oleracea capitata 

Curly top of sugar beet, Severin, California, 1929, NI, 

Brassica pepinensis 

Mosaic, Schultz, U. S, 1921, N. 

Brassica pe-tsai 

Mosaic, Takimoto, Japan, 1927, N. 

Brassica rapa 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Mosaic, Schultz, U. S. 1921, I. 

Curly top of sugar beet, Severin, California, 1929. 

Celery virus, 1, Wellman, Florida, 1935, I. 

Capsella bursa-pastoris 

Curly top of sugar beet, Severin, 1929, NI. 

Delphinium mosaic, Heald, Washington, 1934, I. Symptomless 
carrier. 

Delphinum stunt, Burnett, Washington, 1934, I. 
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Cheibanthus sp. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia, 1935, I. 

ChEIBANTHUS ALLIONn 

-Aster yellows, Kunkel, N. Y. 1931, I, by C, sexnotata. 

Hespebis matronalis 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet by E. teneUus. 

Ibebis umbellata 

Curly top of sugar beet, Preitag, California, 1933, 1, from sugar 
beet by E. tenellus. 

ISATIS TINCTOBIA 

Mosaic, Soriano, -Argentina, 1932, N. 

LePIDIUM NITIDUM 

Curly top of sugar beet, Preitag & Severin, California, 1934, N. 

LtTNABIA AimUA 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet and back. 

Malcomia maritima 

-Aster yellows, Kunkel, N. Y. 1931, I by 0. sexnotata. 

Mathiola incana 

Curly top of sugar beet, Preitag & Severin, California, 1934, I, 
from sugar beet by E. teneUus. Also with the variety annua, 

RADlCtJIiA SYIiVESTRlS 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Raphanum macbofoda 

Mosaic, Takimoto, Japan, 1927, N. 

Raphanum baphanistrum 

Virus diseases, van der Bijl, South Africa, 1931, N. 

Raphanus sativus 

Mosaic, Kulkami India, 1924. 

Mosaic, Gardner, Indiana, 1925. 

Curly top of sugar beet, Severin, California, 1927, m by E. 
teneUus. 

SiNAPSB sp. 

Mosaic, Takimoto, Japan, 1927, N. 
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SiNAPSIS (Brassica) alba 

Potato mosaic, van der Meulen, Holland, 1928, I. 

SiNAPSIS ARVENSIS 

Mosaic, Gram, Denmark, 1925, N. Also observed the disease on 
related plants. 

Thelypodium lasiophyllum 

Curly top of sugar beet, Severin, California, 1934, N. 

CfUCfURBITAOEAE 

Benincasa cerifera 

Mosaic, Doolittle & Walker, Wisconsin, 1925. 

Benincasa hispida 

Mosaic (White pickel), dagger, U. S., 1918 I from C. sativus 

Bryonopsis laciniessa 

Mosaic, Doolittle & Walker, Wisconsin, 1925. 

Chayote eduus 

Celery virus 1, Wellman, Florida, 1935, I. Symptomless. 

CiTRULLUS VUJiGARIS 

Mosaic, Doolitte, Wisconsin, 1925, I from C. sativus. 

Mosaic (White pickel) dagger, U. S. 1918, I from C, sativus. 
Curly top of sugar beet, Severin, California, 1928, N. 

King spot of tobacco, Wingard, Virginia, 1927, I from N. 
tahacum. 

Bettendorf mosaic, Porter, Iowa, 1931. 

Green mottle mosaic (Virus 3,) Ainsworth, England, 1935, I 
from C, sativus. 

Yellow mosaic (virus 4) Ainsworth, England, 1935. 

Celery virus 2, Wellman, Florida, 1934, I. 

CuCUMIS ANGURIA 

Mosaic (white pickel) dagger, U. S. 1918, I. 

Bettendorf mosaic. Porter, Iowa, 1931. Also attacks Chinese 
long, water melon and citron. 

Cucumber mosaic (3 types), dohnson, Kentucky, 1930. 

Mosaic, Doolittle & Walker, Wisconsin, 1925, I from C. satjvus 
Celery virus 1, Wellman, Florida, 1935, I. 

Green mottle mosaic, (virus 3), Ainsworth, England, 1935, I. 
Yellow mottle mosaic (virus 1), Ainsworth, England, 1935, I. 

CucuHis FniciFaLiA 

M ^sconsin, 1925, 1. 
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CUCUMIS GROSSULARIAE FORMIS 

Mosaic Doolittle, Wisconsin, 1925. I. 

CuCUMIS MADERSPATANUS 

Green mottle mosaic (virus 3), Ainsworth, England, 1935, I, 
from C, sativus. 

Yellow mottle mosaic, (virus 1), Ainsworth, England, 1935, I 
from C. sativus. 

CuCUMIS MELO 

Chlorosis, Clinton, Connecticut, 1908, N. Also on squash and 
muskmelon. 

Mosaic (white pickel). dagger, U. S. 1918, I from (7. sativus. 

Mosaic, Doolittle, U. S. 1925, NI from C, sativus. Also on 
varieties dudain, fexuosus & utilissima. 

Mosaic, Pukushi, Japan, 1928. On var. conomon, Hori, eTapan, 
1922. 

Celery virus 1, Wellman, Florida, 1934, N. 

Green mottle mosaic (virus 3) Ainsworth, England, 1935, I. 

Yellow mosaic (virus 4), Ainsworth, England, 1935, I. 

Yellow mosaic (virus 1) Wellman, Florida, 1935, I. 

CuCUMIS MELO OANTALUPENSIS 

Curly top of sugar beet, Severin, California, 1927, N. 

King spot of tobacco, Wingard, Virginia, 1928, NI from N, 
tahacum and back. 

CuCUMIS MELO INDODORUS 

Curly top of sugar beet, Severin & Henderson, California, 
1928, N. 

CuCUMIS MELO RETICULATUS 

Curly top of sugar beet, Severin & Henderson, California, 1928, 
NI. 

CUCUMIS METALLIFERUS 

Mosaic, Doolittle, IT. S. 1925, N. 

CuCUMIS MOSCHATA 

Mosaic, Doolittle & Walker, Wisconsin, 1925, from C. sativum, 

CuCUMIS ODORATISSIMUS 

Mosaic Doolittle & Walker, Wisconsin, 1925, I from C. sativum, 

CuCUMIS SATIVUS 

First record by Selby in Ohio in 1902. Many later records 
which may or may not be same, Walker (1925) reported 
inoculation from Physcdds s^labrata & P. heUrophyUa; 
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Elmer (1925) from P. vulgaris , Apium graveolens and 
Euphorbia perslii; Doolitle & Walker (1925) from Capiscum 
annuum and Amaranthus retroflexus; and Walker (1925) 
from Phytolacca decandra. 

White pickel, Clinton, Connecticut, 1915, N. 

Mosaic (on leaves only) Jagger, U. S. 1917, N. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 
tabacum and back. 

Mosaic, Hori, Japan, 1912. 

Curly top of sugar beet. Severin, California, 1928, NI. 

Cucumber mosaic, Johnson, Kentucky, 1930, NI from N, tabacum^ 
C, sativus, Asclepias syrica. Reports three distinct strains 
of cucumber virus. 

Bettendorf mosaic, Porter, Iowa, 1930, I. 

Healthy tobacco mosaic, Johnson, Kentucky, 1930. 

Mild tomato mosaic (a single virus or combination of tomato and 
tobacco mosaic viruses.), Ainsworth England, 1933, I. 

Delphinium virus, Heald, Washington, 1934, I. 

Delphinium stunt, Burnett, Washington, 1934, I. 

Crcen mottle mosaic (virus 3) Ainsworth, England, 1935. NI 

Yellow mosaic (yirus 4), Ainsworth, England, 1935, NI, from 
C. sativus and N. tabacum. 

Yellow mottle mosaic (virus 1). Ainsworth, England 1935, NI 
from C. sativus to N, tabacum. 

Celery virus, Wellman, Florida, 1935. I. 

CUCURBITA sp. 

Curly top of sugar beet, McKay & Dykstra, Oregon, 1927, I by 
E, tenellus, 

CJUCURBITA MAXIMA 

Mosaic or white pickel, Jagger, U. S. 1918, I from C, sativus. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, N. 

Celerly virus 1. Wellman, Florida, 1935, I. 

CUCURBITA MOSCHATA 

Mosaic or white picked, Jagger, U. S. 1918, I from C, sativus. 

Mosaic, Elmer, Iowa, 1924, I. Lycopersicon esculentum and N. 
tabacum. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, I. 

Ring spot of tobacco, Wingard, Virginia, 1928 from N. tabacum. 

Mosaic, Fukushi, Japan, 1928 and Nakata et al, Korea, 1928. 
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CUCURBITA PEPO 

Mosaic or white pickel, Jagger, U. S. 1918, I from C, sativus. 

Mosaic, Doolittle, U. S., 1925, N. By inoculation from N. 
tdbOfCum by Elmer, 1925. 

Curly top of sugar beet, Preitag & Severin. California, 1925, 
NI from sugar beet. By E. tenelltis. 

King spot of tobacco, Wingard, Virginia, 1928, I from N. 

tahacum. 

Yellow mottle mosaic, (virus 1). Ainsworth, England, 1935, I 
from C. sativus. 

Celery virus 1, Wellman, Florida, 1935, I. 

CuCURBlTA PEPO Var. CONDENSA 

Bing spot of tobacco, Wingard, Virginia, 1928, I from 

tahacum. 

Celerly virus L. Wellman, Florida, 1935, I. 

CuCURBITA PEPO Var. OVIFERA 

Bing spot of tobacco Wingard, Virginia, 1928, I from 

tahacum. 

Ecballium eletarium 

Mosaic, Doolittle. Wisconsin, 1925, N. 

Lagenaria leucantha 

Mosaic, Doolittle, & Walker, Wisconsin, 1925, I from C. sativus. 

Bing Spot, Wingard, Virginia, 1928, I from N. tahacum. 

Curly top of sugar beet, Freitag & Severin, California, 1933^ 
I from sugar beet by E. tenellus. 

Lagenaria vulgaris 

Mosaic or white pickel, Jagger, U. S. 1918, I from C. sativus. 

Lagenaria vulgaris, var. elevata 

Mosaic, Hori, Japan, 1922. 

Luffa sp. 

Mosaic or white pickel, Jagger, U. S. 1918, I from C. sativus. 

Luffa acutangulis 

Mosaic, Doolittle, U. S. 1925, N. By inoculation from C. sutivw 
by Doolittle and Walker, Wisconsin, 1925. 

Luffa CYLiNBRiCA 

Mosaic, by inoculation from C. sativus, by Doolittle & WsSk&tp 
' Wisconsin, ,1925./'' 
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King spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar best by E. tenellus, 

Melothia scabra 

Mosaic or white pickel, Jagger, U. S. 1918, I from C. sativus, 

MICRAMPELIS IjOBATA 

Mosaic, Doolittle, Wisconsin, 1925, U. S., N. 

Momordica balsamina 

Mosaic or white pickel, Jagger, U. S. 1918, I from C. sativus* 
Momordica charantia 

Mosaic, Doolittle, & Walker, Wisconsin, 1925, 1 from C. sativus* 

% 

Momordica involuerata 

Mosaic, Doolittle & Walker, Wisconsin, 1925, I from C. sativus. 
SiCYOS angulatus 

Mosaic, Doolittle & Walker, Wisconsin, 1925, I from C. saUvu$. 
Triciiosanthes sp. 

Bettendorf mosaic, Porter, Iowa, 1930, N. 

Trichosanthes anguina 

Mosaic, Doolittle, Wisconsin, 1925, N. 

Curly top of sugar beet, Preitag & Severin, California, 1933. 
i from sugar beet by E, tenellus, 

Trichosanthes cucumeroides 
Mosaic, Kasai, Japan, 1924. 

DATISCACEAE 

Datisca cannabina 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata, 

DIPSAOACEAE 

Scabiosa sp. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 

Scabiosa atropurpurea 

Aster yellows, Kunkel, N. Y. 1926, I. 

Ring spot of tobacco, Wingard, Virginia, 1929, I from N. 
tabacum. 

Curly top of sugar beet, Severin & Preitag, California, 1933, N, 
Celery virus 1, Wellman, Plorida, 1935, I. 
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EBIOAOEAS 

Bhododendbon sp. 

Mosaic Pape, Germany, 1931. 

Vaccinium hacbocabfon 

False blossom of cranberry. Shear, Wisconsin, 1907, N. Cause 
not known for many years. 

ETTFHOItBIAOEA£ 

Adenobopium gossypifolium 

Mosaic, Cook, Puerto Bico, N. 

Euphorbia helioscopia 

Mosaic & Yellows, Verplancke, Belgium, 1932, N. 

Euphorbia marginata 

Curly top of sugar beet, Preitag & Severin, California, 1933. 
I, from sugar beet by E. tmdlus. 

Euphorbu peplus 

Curly top of sugar beet, Severin, California, 1934, 1. 

Euphorbia pulchenima 

Leaf curl, Pape, Germany, 1934. 

Manihot sp. 

Mosaic, McKinney, West Coast Africa, 1929,N. 

Mosaic, Dade, Gold Coast, 1926, N. 

A second mosaic, Kufferath & Gh§squire, Belgian Congo, 1932. 
N. 

Manihot dulcis 

Mosaic, Joly, Northern Africa, 1931, N. 

Manihot GL>Aziovn 

Mosaic, Deighton, Sudan, 1929, N. 

A second mosaic, Kufferath and Gh^squire, Belgian Congo, 1932, 
N. 

Manihot ultissima 

Mosaic, Joly, Africa, 1931, N. 

Mebcubiaues, annua 

' Mosaic, Verplancke, Belgium, 1932. I. 

BiCINUS COMMUNIS 

Bing spot of tobacco, Wm^aid, Virginia, 1928, I 
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OBBAKAOEAS 

Ebodiuh botbts 

Curly top of sugar beet, Severin, California 1934, NI. 

Ebodiuh cioutariuu 

Curly top of sugar beet, Carsner, California, 1919, 1 from sugar 
beet. 

Ebodiuh macbophyllum 

Curly top of sugar beet, Severin, California, 1934, N. 

Ebodiuh hosghatuni 

Curly top of sugar beet, Carsner, California, 1919, 1, from sugar 
beet. 

Gebaniuh sp. 

Crinkle mosaic, Pape, Germany, 1932. 

Gebaniuh cabolinianuh 

Celery virus 1, Wellman, Florida, 1935, I by A. gossypii. 
Ihpatiens balsahina 

Mosaic, Ocfemia, Philippine Islands, 1924, N. 

OXAUS COBNICULATA 

Curly top of sugar beet, Severin, California, 1934, I. 

OXALIS COBNICULATA ATBOPUBPUBEA 

Curly top of sugar beet, Severin, California, 1934, I. 
Pelabgoniuh sp. 

Leaf curl, Fulmek, Germany, 1917, N. 

Aucuba mosaic, Blattny, Czechoslovakia, 1933, N. 

Interveinal chlorosis, Blattny, Czechoslovakia, 1933, N. 

Pelabgoniuh hobtobuh 

Curly top of sugar beet, Severin & Freitag, California, 1933, 
NI from sugar beet by E. tenellus. 

Celery virus 1, Wellman, Florida, 1935, I. 

Pelabgoniuh zonale 

Leaf curl, Pape, Germany, 1927, N. 

Mosaic, Verplancke, Belgium, 1932. 

OESNEBXAOEAB 

DiDTMOOARPUS HOBSFIKIJIIL 

Gloxinia sp. 

Aster yeilows,^ N. Y. 1926, 1 by C. sesencftata. 
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Gloxinia speciosa 

Spotted wilt of tomato. Green, England, 1935. 

Lecheria rosea 

Virus, Deighton, Sudan, 1932, I. 

GBAMINEAB 

Achyrodes aureum 

Mosaic Elmer, Iowa, 1925, I from S, officinarum, 

Alopecuus fulvus 

Dwarf of rice, Pukushi, Japan, 1933, I by Nephotettix apicalis 
var cincticeps. 

Andropock)n sorgiium-sudansis 
Mosaic, Kunkel, Hawaii, 1924. 

ANDROrO(K)N VIRGATUS 

Mosaic, Kunkel, Hawaii, 1924. 

Avena sativa 

Dwarf of rice, Pukushi, Japan, 1933, I by N. apicalis var. 
cincticcps. 

Braciharia platyphylla 

Sugar-cane mosaic, Brandes & Kapphak, U. S. 1923, I from 
Saccharum offlcinarum. 

Chaetochloa lutescens 

Sugar-cane mosaic, Brandes, 1919, N. Inoculation by Brandes 
& Kapphak in 1923. 

Chaetochloa magna 

Sugar-cane mosaic, Brandes & Kapphak, U. S. 1923, I from 8. 
offlcinarum, 

Chaetochloa verticillata 

Sugar-cane mosaic, Kunkel, Hawaii, 1924, N. 

Coix lachryma-jobi 

Mosaic, Brandes, Papua. 

Clorotic streak, Martin, Hawaii, 1933, N. 

Cymbopogon citratus 

Streak, Storey & McClean, South Africa, 1930, N. 

Dactiloctenium alegyptiaceum 

Streak, Storey & McOew, South Afeica, 1930, N. 



HOST INDEX OF VIRUS DISEASES OF PLANTS 


349 


Digitaria horizontalis 

Mosaic, Storey, South Africa, 1924, NI, Storey, in a letter to 
the compiler says that this host is probably the same as the 
American Syntherisma sanguinalis, 

Streak, Storey, South Africa, 1924. NI. 

Digitaria smutsii 

Streak, Storey, South Africa, 1924, N. 

Digitaria eriantha 

Streak, Storey, South Africa, 1924, N. 

Digitaria marginata 

Streak, Storey, South Africa, 1924, N. 

Digitaria ternata 

Streak, Storey, South Africa, 1924, N. 

Diplachnk eleusine 

Streak, Storey, & McClean, South Africa, 1930, N. 

Echinochloa colona 

Suf^ar-cane mosaic, Ghardon & Veve, Puerto Rico, 1923, I. 
Echinochloa crus galli 

Sugar-cane mosaic. Brandes & Kapphak, 1923 by inoculation 
from S, officinarum, 

Echinochloa crus galli edulis 

Dwarf of rice, Shiro, Sangoku & Shiratama, Japan, 1930,1 by N, 
apicalis var cAncticeps. 

Eleusine indica 

Sugar-cane mosaic, Ghardon & Veve, Puerto Rico, 1931, I by 
Aphis maidis. 

Streak, Storey, South Africa, 1925, NI, Mild form. 

Eragrosti aspera 

Streak, Storey, South Africa, 1925, N. 

Eragrosti ciliaris 

Mosaic, Storey, South Africa, 1924. 

Streak, Storey, South Africa, 1924. 

Eragrostis vallida 

Streak, Storey, South Africa, 1928, N. 

Euchlaena mexicana 

Celery virus 1, Wellman, Florida, 1934, I. 
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Gtnebium SAQITATUH 

Sugar-cane mosaic. Abbott, Perd, 1930, N. Also oceura in, 
Puerto Rico. 

Holcus halepensis 

Mosaic, Eunkel, Hawaii, 1924. 

Holcus sorghum 

Sugar-cane mosaic. Brandes & Eapphak, U. S. 1923, I. 
Celerly virus 1, Wellman, Florida, 1934. I. 

Hobdeum sativum 

Mosaic, McKinney, U. S. 1930, I from Wheat. 

Hobdeum sativum vars. hexastichon coelesti & vulgake 
Dwarf, Shikoku, Japan, 1916, N and Marumi in 1933. 

Obtza sativa 

Stripe, Hnoshu & Shikoku, Japan, 1917. 

Dwarf, Takada, Japan, 1895, N. Known for many years. Said 
to be first virus disease in which transmission by insects was 
recognized. 

Panicum barbinode 

Mosaic, Stahl, Cuba, 1927, N. 

Panicum dichotomiflorum 

Sugar-cane mosaic, Brandes & Kapphak, U. S. 1923, I from 
S. offlcinarum. 

Panicum longijubatum 

Sugar-cane mosaic. Storey, South Africa, 1924, N. 

Panicum miliaceum 

Dwarf of rice, Wase, Japan, 1930, I, by N. apiccilis var. cine- 
ticeps. 

Paspalum boscianum 

Sugar-cane mosaic, Brandes & Kapphak, U. S., 1923, I. 
Paspalum fimbbutum 

Sugar-cane mosaic. Walker & Stahl, Cuba, 1926. 

Paspalum scbobiculatum 

Streak, Storey, South Africa, 1924, N. 

PaSPATOM VIBaATUM 

Sugar-cane mosaic, Wallser ft Stahl, Cuba; 1^. 
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Pennisetum glaucum (-P. tvphoideum) 

Sugar-cane mosaic. Inoculation from 8. officinarum by Brandes 
& Kappbak, 1923. 

POA pratensis 

Dwarf of rice, Pukushi, Japan, 1933, I by N, apicalis var. 
cincticeps. 

Rottboellia exaltata 

Streak, Storey & McClean, South Africa, 1930, N. 

Saccharum narenga 

Sugar-cane mosaic, Brandes & Kapphak, U, S. 1923, I. 

Saccharum officinarum 

Sereh, ? Java, 1882, N. 

Sugar-cane, van Musschenbrok, Java, 1890, N. Reported in 
1892 by Wilbrink and Ledeboer as gelestrepenzikte (-gold 
stripe). Inoculation from Achy r odes aureum by Elmer in 
1925. 

Fiji, Lyon, Fiji, 1910, N. Known for many year before reported. 

Dwarf, Bell, Australia, 1932, N. Observed first in 1930. 

Streak, Storey, 1924, NI. This disease attacks Uba cane which 
is very resistant to mosaic. First reported by Fuller (1901) 
who believed it to be due to a soil condition. Wuthrich 
described this disease as “yellow stripe (1920), but it was 
not recognized as a virus disease and distinct from mosaic 
until 1924. 

4th disease, Wilbrink, Java, 1929, N was later reported by 
Martin of Hawaii as “chlorotic streak. 

Cuban streak, Priode, Cuba, 1933. 

Secale cereale 

Mosaic, McKinney, U. S. 1930, I from wheat. 

Dwarf of rice, Fukushi, Japan, 1933, I by N, apicalis var. 
cincticeps. 

Celery virus 1, Wellman, Florida, 1934, I. 

Setaria sulcata 

Sugar-cane mosaic, Storey, South Africa, 1929, NI. 

Setaria verticillata 

Streak, Storey McClean, South Africa, 1930. 

Sorghum sp. 

Stripe of com, Briton Jones, Trinidad, 1933, NI. Same as on 
com. 
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Sorghum arundinaceum 

Transvaal mosaic, Storey, South Africa, 1929, NI. This diseases 
does not attack sugar-cane. The vector is A, maidis. 

Streak, Storey & McClean, South Africa, 1930, N. 

Sugar-cane mosaic, Storey, South Africa, 1929, N. 

Syntherisma purikns 

Mosaic, Kunkel, Hawaii, 1934. 

Syntherisma sanguinalis 

Sugar-cane mosaic, Chardon & Veve, Puerto Rico, 1923. 
Syntherisma vertioili.aris 

Sugar-cane mosaic, Chardon & Veve, Puerto Rico, 1923. 
Tragus racemosus 

Streak, Storey, & MeCIean, South Africa, 1930, N. 

Tripsacum laxum 

Sugar-cane mosaic, Kunkel, Hawaii, 1924. 

Triticum aestivum 

Mosaic, Lyman, Illinois, 1919, N. This is the first record. It 
was supposed to be ‘'take all’’ but was proved to be a virus 
diseases about 1923. 

Celery virus 1, Wellman, Florida, 1934, I. 

Triticum compactum, T. dicoccum, T. durum, T. monococcum, T. 
poLONicuM, T. spelta, T. turgidum and T. vulgare. 

Mosaic, McKinney, IJ. S. 1930, I from T, aestivum. 

Triticum sativum var. vulgare 
Dwarf, Shikoku, Japan, 1916. 

Triticum vulgare 

Dwarf of rice, Harukomu, Japan, 1934, I by N. apicalis var, 
cincticeps. 

Urochloa helopus 

Sugar-cane mosaic, Storey, South Africa, 1924. 

Streak, Storey, South Africa, 1924, N. 

Zea mays 

Mosaic, Lyon, Hawaii, 1914, N, Proved to be same as sugar- 
cane mosaic, Kunkel (1927) reported mosaic of com in Hawaii 
different from mosaic of sugar-cane and from mosaic of com 
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in Southern U. S. He found that Peregrinus maidis from 
North Carolina could not transmit sugar-cane mosaic to corn 
in the U. S. but that P. maidis of Hawaii did transmit the 
disease. Braudes (1920) reported a mosaic of corn from 
Puerto Rico which was observed first in 1919. It was trans- 
mitted by A, maidis, Rosen collected mosaic of corn in 
Arkansas in 1921. Elmer (1925) reported inoculation from 
S, officinarum. 

Streak, Storey, South Africa, 1924, I by C, mhila. 

Stripe, Stahl, Cuba, 1927, N. 

Celery mosaic 1, Wellman, Florida, 1934, I. 

ZOYSIA JAPONICA 

Stripe, Kuribayashi, Japan 1931, K 

HYDRAKOEAE 

Hydrangea paniculata var, grandiflora 

Chlorosis, Clinton, Connecticut, 1919, N. 

HYDEOPHYLLAOEAE 

Nemophila sp. 

Aster yellows, Kunkel, N. Y. 1926, I from G. chinensis and 
back. 

Nemophila maculata 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E, tenellus, 

Phacelia campanularia 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Phacelia congesta 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata, 

Phacelia grandiflora 

Tobacco mosaic, Grant, Wisconsin^ 1934, I. 

Phacelu parryi 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 
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Phaceua RAMOSKBIMA 

Curly top of sugar beet, Severin, Califomia, 1984, N. 

PHACmiA TENACETIFOUA 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Celery virus 1, Wellman, Florida, 1934, I. 

Phaceua viscida 

Aster yellows, Kunkel, N. Y. 1931, by C. sexnotata. 
Phaceua whitlavia 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Celery virus, 1, Wellman, Florida, 1934, I. 


ISIDAOEAi: 


Crocus vernus 

Mosaic, Fukushi, Japan, 1931, N. 


Gladiolus sp 

Mosaic & dwarf, Dosdall, Minnesota, 1928, I. Observed first in 
1925. 


Gladiolus grandavensis 

Mosaic, Fukushi, Japan, 1931, 1. 

Iris hispanica 

Mosaic, Atanasoiff, Bulgaria, 1928. 
Iris pumila 

Mosaic, Fukushi, Japan, 1931, N. 
Iris tkctorum 

Mosaic, Fukushi, Japan, 1931, N. 

NeRIKE SARIENSIS 

Mosaic, Atanasoff, Bulgaria, 1928. 


Z.ABIATAB * 

Agastache scrophulariaefoua 

Mosaic, Gardner, Indiana, 1923, N. 

Bruneua (Prunella) vulgaris 
Mosaic, Liro, Finland, 1930, N, 
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Dracooephaluh rutschuna 

Aster yellows, Eimkel, N. Y. 1931, I. 

Qleghoua heredbaca 

Mosaic, Verplancke, Belgium, 1932, I. 

Lamiuu uaculatum 

Mosaic, Verplancke, Bdginm, 1932, I. 

Lavender sp. 

Aster yellows, Eunkel, N. Y. 1926. I from C. chinensis. 

Leonubus cardiaca 

Mosaic, Gardner, Indiana, 1923, I. 

MARRXmiUM VULGABE 

Delphinum mosaic, Heald, Washington, 1934, I. Dwarfing. 
Delphinium stunt, Burnett, Washington, 1934, I. 

Mentha aquatica 

Mosaic, Verplancke, Belgium, 1932, I. 

Nepeta catabia 

Mosaic, Elmer, Iowa, 1922, N. Muncie (1922) I from cucurbit 
mosaic. 

Physostequ VmOlNICA 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Prunella. See Brunella 
Salvu sp. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia 1934, I. 

Salvia splendens 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tahacum. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I, 
from sugar beet by E. imellus. 

Satubeia hortensis 

Aster yellows, Eunkel, N. Y. 1926, I from C. Chmensis. 

STAOHTS SYLYATICA 

Mosaic, Verplancke, Belgium, 1932, I. 
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LAXTBAOEAS 


Persea persea 

Mosaic, No data. 

Sun blotch, Parker & Home, California, 1930, N. Fawcett (1930) 
reported having seen this disease in Palestine on trees said 
to have come from California. 


LEOMINOSAOEAE 

Anthyllis vulneraria 

Mosaic, Merkel, Germany, 1929, N. 

Araohis hypogea 

Mosaic, McClintock, Virginia, 1917, N. 

Rosette, Storey & Bottomley, South Africa, 1928, I. In 1926 
an anoymous writer expressed the opinion that this was the 
same as East African ^‘Krauzel-Krankheit^’ of Zimmermann 
(1907-1913) and the Java "‘Krulziekte^' of Rutgers (1913). 
It may be the same as ‘‘bunching^^ and ^^clumping^^ of West 
Africa and India. It may be the same as rosette reported 
by Bunting (1917) in West Africa. Hayes (1932) reported 
three types. Sudaranaman (1928) reported a rosette from 
India similar to that of South Africa. Trochain (1931) 
reported ‘‘leprosy” from Senegal which appears to be the 
same as rosette. 

Canavalia gladiata 

Mosaic, Nelson, Michigan, 1933. 

CiCER ARIETUM 

Curly top of sugar beet, Severin & Henderson, California, 1928. 
I from sugar beet. 

Crotalaria juncea 

Mosaic, Fukushi, Japan, 1927, N. 

Crotalaria striata 

Mosaic, Cook, Puerto Rico, 1931, N. 

DomCHUS BIPLORUS 

Mosaic, Uppal, India, 1931, N. 

DotlCHOS LABLAB 

Mosaic, Uppal, India, 1931, N. 
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Ring spot of tobacco, Wingard, Virginia, 1928, I from If’, 
tahacum. 

Glycine soja 

Mosaic, Fukushi, Japan, 1929, N. 

Laburnum sp. 

Chlorosis, Baur, Germany, 1907, N. 

Laburnum vulgare aureus 

Chlorosis, Baur, Germany, 1907, N. 

Laburnum vulgare chrysophyllum 
Chlorosis, Baur, Germany, 1907, N. 

■ 1 

Lotus americanus 

Curly top of sugar beet, Severin & Henderson, California, 
1928, N. 

Lotus strigosus 

Curly top of sugar beet, Severin, California, 1934, N. 

Lupin us sp. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 
Sore-shin, Neill, New Zealand, 1934, N. 

LuPINUS ALDUS 

Mosaic, Soriano, Argentina, 1932, N. 

Lupinus angustifolius 

Sore shin, Neill, New Zealand, 1934, N. 

Lupinus pilosus 

Mosaic, Soriano, Argentina, 1932, N. 

Malconia maritima 

Spotted wilt, K. M. Smith, England, 1932, I. 

Medicago arabica 

Mosaic, Elliott, Arkansas, 1921, I. *» 

Medicago hispida 

Curly top of sugar beet, Carsner, California, 1919, N. 

Medicago lupulina 

Mosaic, Dickson, Canada, 1922, I from T, pratense. 
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Medicaoo SATIVA 

Mosaic, Weimer, California, 1931, NI. Had been reported previ- 
onsly but not proved to be a virus. 

Curly top of sugar beet, Severin, California, 1928, I by E. 
tendlus. 

Meulotus, sp. 

McLarty, Canada (1920) (suspected). Giissow reports seeing 
the disease in 1912 and Elliott as seeing it in 1917. 

Melilotus alba 

Mosaic, Dickson, Canada, 1922, I from T. pratense. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, I. 

Melilotus indica 

Curly top of sugar beet, Carsner, California, 1919, I from sugar 
beet. 

Melilotus officinalis 

Mosaic, Dickson, Canada, 1922, from T. pratense. 

Ring spot of tobacco, Wingard, Virginia, 1928, NI from N. 
tabacum. 

Nasturtium officinale 

Mosaic, Pinkhof, Czechoslovakia, 1930. 

Pachtbhisus angulatus 

Mosaic, Fajardo & Marahon, Philippine Islands, 1932, N. 
Pachybhisus erosus 

Mosaic, Fajardo & Maranon, Philippine Islands, 1932, I. 

Phaseolus aconitifolius 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus cutifolius var. latifolius 
Mosaic, Nelson, Michigan, 1932. 

Phaseolus angulabis 

* Mosaic, Matsumoto, Japan, 1922, N. (Nelson, Michig an , 1932)). 

Phaseolus aureus 

Mosaic, Nelson, Michigan, 1932. 

Pha£QK>lus calcabatus 

Mosaic, Nelscm, Midiigan, 1932. 
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Phaseolus ooccineus 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus umensis 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus lunatus 

Mosaic, Nelson, Michigan, 1932. 

Curly top of sugar beet, Severin. California, 1928, N. 

King spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Phaseolus munoo 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus vulgaris 

Mosaic, N. Y., 1914. N by Stewart & Reddick, 1917, by Mc- 
Clintock, Virginia, 1917. Transmitted from MelUotus alba, 
M officinalis, Trifolium repens and T. Hybridum to bean in 
1933. Transmitted from Medicago sativum, Visum sativum 
and Lathyrus odoratus by 2iaumeyer & Wade. Clinton re- 
ported a chlorosis in 1908. Pierce (1934) successfully inocu- 
lated with bean virus 1, yellow or bean virus 2 and alfalfa 
virus 2. 

Tobacco mosaic, Price, New York, 1931, I from N. tabacum. In 
1934 he reported transmission to many varieties. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Curly top of sugar beet, Carsner, California, 1926, N. Tsans- 
mitted by inoculation by Severin & Henderson, in 1928. 

Ring spot of tobacco, Wingard, Virginia, 1926, I. from N. 
tabacum. 

Mosaic, McClintock, Virginia, 1917, I from A. hypogea. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, I. 

Phaseolus vulgaris humius 

Mosaic, Nelson, Michigan, 1929. 

PnSUH SATIVUU 

Streak, Linford, Hawaii, 1931. Appears to be same as pineapple 
yellow spot and disease of Emilia sagittata. 

Pbqbales utuhinosa 

Mosdtc, McKinney, Canary Islands, 1928, N. 
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SOJA MAX 

Mosaic, Clinton, Connecticut, 1915, N. Transmitted from Cucur- 
bita moschata, Solanum melongena and Vigna sinensis, by 
Elmer, 1922. 

Stizolobium deeringianum 

Mosaic, Gardner, Indiana, 1923, N. 

Strophastyles belvala 

Mosaic, Gardner, Indiana, 1923, N. 

Tripolium arvensis 

Virus disease. Gardner, Indiana, 1927, N. 

Trifolium hybridum 

Curly top of sii|?ar beet, Sevcrin & Henderson, California, 

1928, I. 

Mosaic, Kawai, Japan, 1931. 

Trifolium incarnatum 

Mosaic, Canada, 1922, I from T. prateyise. 

Curly top of sugar beet, Severin & Henderson, California, 

1928, 1. 

Trtfolium pratense 

Mosaic, Elliott, Arkansas, 1921, N. 

Curly top of sugar beet. Severin & Henderson, California, 1. 
Yellow ring spot, Johnson, Kentucky, 1933, N. Probably same 
^ as yellow ring spot of tobacco. 

Trifolium pratense perenne 

Curly top of sugar beet, Severin & Henderson, California, 

1928, I. 

Trifolium repens 

Curly top of sugar beet, Severin, California, 1928, I. 

Tripolium resupinatum 

Virus disease, Gardner, Indiana, 1927, N. 

Tripolium subterraneum 

Virus disease, Gardner, Indiana, 1927, N. ’ 

ViciA atropurpurea 

Curly top of sugar beet, Severin, California, 1928, NI. 

Vicia faba • 

Mosaic, Nelson, Michigan, 1932. 
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Curly top of sugar beet, Severin & Henderson, California, 
1928, NI. 

Spotted wilt of tomato. Green, England, 1935. 

Celery virus 1, Wellman, Florida, 1934, I. 

ViCIA SATIVA 

Curly top of sugar beet, Severin & Henderson, California, 
1928, NI* 

ViCIA VILLOSA 

Curly top of sugar beet, Severin & Henderson, California, 
1928, NI. 

ViGNA CAT JANG 

Mosaic, Elmer, Iowa, 1922, I. from Solanum sp. 

ViGNA SESQUIPEDALIS 

Mosaic, Gardner, Indiana, 1925. 

ViGNA SINENSIS 

Mosaic, Elmer, Iowa, 1924, I Prom C. sativiis, Soja max & 
Solanum melongena. (Matsumoto, Japan, 1922). 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum and back. 

Curly top of sugar beet, Severin & Henderson, California, 
1927, NI. 

■ 

IJLIACEAE 

Allium sp. 

Yellow dwarf, Melhus, Iowa, 1927. This disease is recorded in 
the earlier literature and is probably the same as reported by 
Clinton of Connecticut (1906) as brittle. 

Allium cepa 

Mosaic, Hori, Japan, 1929, N. 

Yellowing or Rotzkrankheit, Muller, Germany, 1930, N. 

Virus disease, Blattny, Czechoslovakia, 1931. 

Celery virus 1, Wellman, Florida, 1935, I. 

Allium fistulosum 

Mosaic, Tochinai & Pukushi, Japan, 1931, N. 

Allium moly 

Mosaic, Atanasoff, Bulgaria, 1928. 

Aluum nbopolitanum 

Mosaic, Atanasoff, Bulgaria, 1928. 
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Aujum BATIVUU 

Virus disease, Blattny, Czechoslovakia, 1930. Causes a dwarfing 
and yellowing. 

CONVAUiARU MAJAUS 

Mosaic, Blattny, Czechoslovakia, 1929, N. 

Fbitillaru oamtschatensis. 

Fukushi, Japan, 1929. N. 

Htacinthus sp. 

Appears to have been found in XT. S. as early as 1919,. The 
compiler did not find any definite data. 

Hyacinthus obientalis 

Mosaic, Tochinai & Fukushi, Japan, 1931, N. 

Lujum aubantium 

Mosaic, Woods, U. S. 1897, N. Cause not known at that time 
but Gutterman reported mosaic in 1918, Woods reported 
Bermuda lily disease on L. harrisii, L. auratium, L. candidum, 
aU' of which were probably the disease now known as mosaic. 
This disease is supposed to have come from Japan but the 
first report from that country was by Fukushi, 1929. 

Crooked neck, Ogilvie, 1930, N. May be same as mosaic. 

Celery virus, 1, Wellman, Florida, 1935, I. 

Lujum croceum 

Mosaic, Cotton, England, 1933, N. Mild form. 

LnjuM DAxmicuM 

Mosaic, Fukushi, Japan, 1930, N. 

Lujum fobmosum 

Mosaic, Ogilvie, 1928, N. He believes that the disease appeared 
in Bermuda about 1893. 

Lujum qioanteum 

Yellow fiat. Stout, England, 1930, N. 

Lujum habbisu (-L. lomoiflorum) 

Mosaic. The first record of this disease on any of these lilies 
appears to have been by Stewart of New York, in 1896. 

Lujum humboltu 

Mosaic, Cotton, En^^d, 1933, MSd for^ 
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liUJUU LONOIFLOBUM 

Mosaic, Ogilvie, England, 1927. He said this disease occurred 
on L. gigantum, L. fortnosum, L. harriaii and on the follow* 
ing varieties of L. longiflorum, vis. tapesuna, insulare and 
eximium. Reported from Japan by Fukushi in 1929. 

Yellow flat, Ogilvie, Bermuda, 1928, N. 

Stunt, Pape, Germany, 1934, N. 

Celery virus 1, Wellman, Florida, 1935, I. 

Lujum maoulatum 

Mosaic, Fukushi, Japan, 1931, N. 

Lilium makinoi 

Mosaic, Eawai, Japan, 1931, N. 

Lilium maximowiczu * 

Mosaic, Fukushi, Japan, 1929, N. 

Lilium mabtaqon 

Dwarfing, Blattny, Czechoslovakia, 1930, N. 

Lujum phujppinense var. formosanum 

Mosaic, Fukushi, & Kawai, Japan, 1932, N. 

Lilium platyphyllum 

Mosaic, Fukushi, Japan, 1931, N. 

Lilium speciosum var. tametomo 
Mosaic, Fukushi, Japan, 1931, N. 

Lujum supebbum 

Mosaic, Gutterman, N. Y. 1930, N. 

Lujum tiqbinum 

Mosaic, Fukushi, Japan, 1929, N. 

Muscabi botbyoides 

Atanasoiff, Bulgaria, 1928. 

Mosaic, Fukushi, Japan, 1931. 

Muscabi gomosum & M. c. oompactum 
Mosaic, Atanasoiff, Bulgaria, 1928. 

Tuupa sp. 

Mosaic or breaking. The first definite record of this disease 
appears to be that of Carolus Clusius (Charles de I’Bcluse or 1’ 
Esduse) in 1576. There are many later records. 



364 THB JOURNAL OF AOBICULTUBE OF THE UNIYEB^TTS’ OF P. B. 

Full breaking, self breaking and clotting, McEenny Hughes, 
England, 1934. Pull breaking is the result of two viruses. 

Txujpa gesnemana 

Mosaic, known throughout Japan. 

UBOTAITTHAOEAXS 

LIMNANTHES DOUGLASn 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

UNAOEAE 

Linum USITATISSIMUM 

Curly top of sugar beet, Severin, California, 1929, I. 

LOASAOEAC 

BLtJMENBACHlA HIEBONVMI 

Aster yellows, Kunkel, N. Y. 1931, I by E. tenellus. 

Cajophoba latebuu 

Aster yellows, Kunkel, N. Y. 1931, I by E. tenellus. 

Z.OBELIACEAE 

LoBEUA CABDtNALIS 

Curly top of sugar beet, Frcitag & Severin, California, 1933, I 
from sugar beet by E, tenellus. 

Lobeua ebinus 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

LTTHBAOEAE 

Lagesstboemu sp. 

Rosette, Brooks, Gambia, 1933, N. May be same as on A. 
hypogea. 

MALVACEAE 

Althaea offinalis 

Variegations, Lindemuth, Germany, 1902. Same as on AbutUon. 
Infectious chlorosis, Hertsch, Germany, 1927. 

Althaea rosea 

Cotton leaf curl, Kirkpatrick, Sudan, 1931. ' 

Variegatkms, Lindemuth, Germany, 1902. Saine as on 
Leaf curl, Mason & Lambert, Sudan, 1932, N. Same as on 
cotton. . 
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Mosaic, Cook, Puerto Eico, 1935, N. First record and first 
publication. 

Abutilon avicennae 

Mosaic, Tropova, U.S.S.R. 1933, N. These plants growing near 
tobacco developed reticulate mosaic similar to that on tobacco. 

Abutilon darwini 

Infectious mosaic, Hertsch, Germany, 1927. 

Abutilon hirtum 

Mosaic, Cook, Puerto Eico, 1931, N. First record. 

Abutilon indicum 

Infectious chlorosis, Hertsch, Germany, 1927. 

Abutilon mulleri 

Variegations, Kuer, N. Y. 1933. 

Abutilon reguelii 

Variegations, Keur, N. Y. 1933. 

Abutilon sellovianum 

Variegations, Lindemuth, Germany, 1870. 

Infectious clilorosis, Hertsch, Germany, 1927. 

Abutilon striatum-thompsonh 

Mosaic, Introduced into Europe from East Indies and attracted 
attention in 1868. 

Abutilon theophrasti 

Mosaic, Elmer, Iowa, 1925, N. 

Anoda hastata 

Variegations, Lindemuth, Germany, 1902. 

Gossypium sp. 

Brachysum, 0. F. Cook, U. S. 1915. 

Cyrtosis, 0. F. Cook, China & India. 

Stenosis, 0. F. Cook, Haiti, 1922. 

Acromania, 0. F. Cook, U. S. 1923. 

Tomatosis, 0. F. Cook, U. S. 1913. • 

Hybosis, 0. F. Cook, U. S. 1924. 

Note : None of these diseases by O. F. Cook, have been definitely proven to 
be due to a virus. 

Leaf curl or crinkle, Mason & Lambert, Sudan, 1923-24, N. In ^ 
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1934, Massey & Andrews reported that it could be transmitted 
by grafting. 

Mosaic, Eulkami, India, 1924, N. 

Virus disease, Afzal, India, 1934, N. Very similar to 0. F. 
Cook’s stenosis. 

GOSSTPTOH HmSUTUM 

Leaf curl, Jones & Mason, Sudan, 1924, N. 

Qossypium peruvianxjm 

Leaf curl, Farquarson, Nigeria, 1913, N. 

QOSSTPIUU YinOOLTXlI 

Leaf curl, Farquarson, Nigeria, 1913, N. This disease is sidd 
to attack several weeds in the Sudan. 

Hibiscus calycinus 

Mosaic. McKinney, Gold Coast, 1929, N. 

Hibiscus cannabinus 

Cotton leaf curl, Kirkpatrick, South Africa, 1931, I by Bemisia 
fascialis. 

Virus disease? Lotoiff, U.S.S.R., 1933. 

Hibiscus esculentus 

Mosaic, Kulkami India, 1924, N. Park (1929) of Ceylon reported 
a mosaic in Ceylon attacking 50 per cent of plants. Also 
attacking Solanum melongena. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Curly top of sugar beet, Severin, California, 1929, I. 

Leaf crinkle, Kirkpatrick, Sudan, 1930, N. 

Hibiscus bosa-sinensis 

Virus disease, U. S. 1926, N. No data. 

Kitaibeua vitipolia 

Variegation, Lindemuth, Germany, 1902. 

Lavatera abbobea 

Variegation,«Lmdemuth, Germany, 1902. 

Chlorosis, Hertsch, Germany, 1927. 

L AVAiagtA aagMEsntiB 

Curly top of sugar beet, Freitag, & Severin, Culifomia, 1933, 1 
■ '.fRWa'Sugar beet' by^^^ 
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Malta cbispa 

Infectious chlorosis, Hertsch, Germany, 1927. 

Malta borealis 

Infectious chlorosis, Hertsch, Germany, 1927. 

Malta HAxnanANA 

Variegation, Lindemuth, Germany, 1902. 

Malta partifloba 

Curly top of sugar beet, Garsner, California, 1919. From sugar 
beet. 

Malta botundifolia 

Curly top of sugar beet, Severin, California, 1929. NI. 

Malta sylvestbis 

Mosaic, Verplaneke, Belgium, 1932, I. 

Malta vebticillata 

Variegation, Lindemuth, Germany, 1902. 

Malvastbum capense 

Variegation, Lindemuth, Germany, 1902. 

Modiola caboliniana 

Curly top of sugar beet, Severin, California, 1934. N. 

Palava malvaepolia 

Variegation. Lindemuth, Germany, 1902. 

SiDA CABPINIFOLIA 

Mosaic, Cook, Puerto Rico, 1931, N. 

SiDA NAPAEA 

Variegation. Lindemuth, Germany, 1902. 

Infectious chlorosis, Hertsch, Germany, 1897. 

SiDA NAPAEA BHOMBIFOLIA 

Mosaic, Kunkel, Florida, 1930, N. 

SiDA SPINOSA 

Leaf curl, Mason & Lambert, Sudan, 1932, N. Same as on 
cotton. 

MABTTNIACBAS 

Mabtynia sp. 

.Aster y^owB, Kunkel, N. Y. 1926. from C. chinensis. 

Spotted wilt of tomato, Gardner & Whipple, California, 1934, 1. 



368 THE JOUBNAL OE AQBICULTURE 07 THE UNIVERSITT 07 P. B. 


Mabtstnia LOTXISIANA 

Mosaic, Doolittle, Wisconsin, 1921, I from C. sativus. Doolittle 
& Walker, (1923) inoculated from AscUpias syriaca, Elmer 
(1924) from N. tdbacum, Pemow (1925) from N. tdbacum 
N. glutinosa, Kunkel (1926) from C. chinensis. 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 


MOKAOEAE 


Ficus sp. 

Mosaic, California, 1933, N. Ficus palmata is immune. All 
others are susceptible. Swingle (1928) reported a mottling 
on cuttings from Biskra (Algeria). Hodgson (1931) reported 
mosaic on figs in Tunis. 


PUEUBT PODOCABPA 

Mosaic, McKinney, West Africa, 1929. 

Humulus sp. 

Chlorosis, Salmon & Ware, 1930, N. Known for many years. 
Nettlehead, nettly and sprinkly known in England for many 
years. 

Krausel or Kadervast, Blattny, Czechoslovakia, 1930, N. Appears 
to be distinct from nettlehead. 


Humulus japonicus 

Aster yellows. Kunkel, N. Y. 1931. I by C. sexnotata. 

Curly top of sugar beet, Preitag & Severin, California, 1933. 
Prom sugar beet by E. teneUus. 

Humulus lupulus 

Mosaic, known in England for many years, Aucuba type, mottle 
type and hereditary sterility reported in Czechoslovakia by 
Blattny in 1927. 

Chlorosis, Salmon & Ware, England, 1932. 

Mobus sp. 

Chlorosis, Suzuki, Japan, 1900, N. 

Mottling, Cook, Puerto Rico, 1931, N. The writer’s attention was 
called to this disease by Francisco Sein Jr. 


KUSAOEAE 


Musa sp. 

Bunchy top. Goddard, Australia, 1925, N. This disease appears 
to have been known in Fiji as early as 1885, in Egypt in 
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1900 and in Australia and Ceylon, in 1913. Stevenson reports 
that other hosts are Canna sp. and Saccharum officinarum. A 
mosaic disease has been reported on banana* 

Virus disease, Magee, Australia, 1930, NI. Carried by Pentalo- 
nia nigronervosa, 

Musa cavendishii 

Celery virus 1, Wellman, Florida, 1935, N. 

Musa paradisica 

Bunchy top, Park, Ceylon, 1930, NI. 

Musa sapientum 

Celery virus 1, Wellman, Florida, 1935, N. 

NYCTAaiNAOEAE 

Abronia umbrellata var. grandiplora 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata, 

Bougainvilea spectabilis 

Virus disease, G. H. Martin, Jr., U. S. 1922. 

Mjbabilis jalapa 

Curly top of sugar beet, Severin & Freitag, California, 1933, 
NI. From sugar beet by E. tendlus, 

ONAGBACEAE 

Clarkia elegans 

Aster yellows, Kunkel, N. Y., 1931, I by C, sexnotata. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E, tenellus. 

Fuchsia sp. 

Spotted wilt of tomato. Holmes Smith, England. 

Fuchsia gracilis 

Mosaic, McKinney, Canary Islands, 1929, N. 

<3odetia grandiplora 

California aster yellows, Severin & Freitag, California, 1934, N. 
Mosaic, Verplancke, Belgium, 1932, I. 

OiarOTHERA BIENNIS 

Mosaic, Verplancke, Belgium, 1932, I. 

XeUows, Verplancke, Belgium, 1932, I. 
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PAPAVSBAOBAB 

ChEUDONEUM JANUS 

Mosaic, Verplancke, Belgium, 1932, 1. 

Eschloltzia caufobnica 

Aster yellows, Eunkel, N. Y. 1926, I Prom C. chinensis. 
California aster yellows, Severin & Freitag, California, 1934, L 

Papaver sp. 

Spotted wrUt of tomato, Gardner, Tompkins & Whipple, Cali-- 
fomia, 1933, I. 

Papaveb nudicaule 

Aster yellowrs, Kunkel, N. Y. 1931, I by C. sexnotata. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 

Papaver orientale 

Curly top of sugar beet, Freitag & Severin, California, 1933, L 
PAPATACnSAB 

Cabica papaya 

Curly top or curly leaf, Ciferri, Dominican Republic, 1930, N. 
Also in Puerto Rico. 

PASSIFLORAOEAE 

Passiflora sp. 

Virus disease, Bijl, South Africa, 1931, N. 

PaSSIFIjORA edulis 

Woodiness or bullet disease. Noble, Australia, 1928. Known for 
many years. 

PBDAZJAOEAB 

Sesamuu badutum 

Virus disease, Deighton, Sierra Leona, 1932, N. 

PHYTOIAOOAOEAE 

Phytolacca decandra 

Mosaic, Woods, U. S., 1902, N. 

Bing spot of tobacco, Wingiffd, Virginia, 1928, I ima N. 
tabacum. 

Ring spot of tobacco, Priode, N. Y., 1928, 1 fK>m fobociwB. ' 
Coarse etch, Johnson, K^tucky, 1930, 1, Aim atti^ 

■' SoBmaceae. ' 
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Cuemnber mosaic (types 1, 2, 3). Johnson, Kentucky, 1930, I. 

(Also type 3 -}- veinbanding.) 

Healthy potato virus, Johnson, Kentucky, 1930, 1. 

Celery, virus 1, Wellman, Florida, 1935, I. 

Phytolacca rioida 

Celery virus 1, Wellman, Florida, 1935, I. Symtomless. 
PI.AirrAOINAOEAE 

Plantaqo alpina 

Aster yeUoTO, Kunkel, N. Y. 1931, I by E. teneiUus. 

Plantago erecta 

Curly top of sugar beet, Severin, California, 1934, NI. 
Plantago fuscescens 

Aster yellows, Kunkel, N. Y, 1931, I by E. tenelVas. 

Plantago lanceolata 

Mosaic, Kunkel, N. Y. 1928, I. by C. sexnotata. 

Plantago major 

Aster yellows, Kunkel, N. Y. 1926, 1 from C. chinensis, and back. 
California aster yellows, Severin, California 1929, N. 

Spotted wilt of tomato, K. M. Smith, England, 1932. 

Mosaic, Johnson, Kentucky, 1930. It is not cucumber mosaic. 
Yellows, Verplancke, Belgium, 1932, I. 

Curly top of sugar beet, Severin, California, 1934, I. 

Plantago psyllium 

Aster yellows, Kunkel, N. Y., 1931, I. by C. sexnotata. 

PLmiBAOmAOEAE 

Armeria alpina 

Aster yellows, Kunkel, N. Y., 1931, I. by C. sexnotata. 
Limonium sinuatum 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
From sugar beet, by E. tenellus. 

POI.BMONXACHUIE 

Cabaea bcandens 

Curly top of sugar beet, Freitag Ss Severin, California, 1933. I 
ftrom sugar beet, by F. feneKtw. 
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Ohja CAPITATA 

Celery virus 1, Wellman, Florida, 1938, I. 

OlLIA DENSIFLORA 

Aster yellows, Kunkel, N. Y., 1931, I. by C. sexnotata. 

OlLIA TRICOLOR 

Aster yellows, Kunkel, N. Y. 1925, I by C. sexnotata. 

Phlox drummondh 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis. 
Tobacco mosaic. Grant, Wisconsin, 1934. 

Curly top of sugar beet, Preitag, & Severin, California, 1933, I. 

Prom sugar beet, by E. tenellus. 

Celery virus 1, Wellman, Florida, 1935, I. Symptomless. 

Phlox paniculata 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 

POLEMONIUM COERULUM 

Aster yellows, Kunkel, N. Y., 1931, I. by C. sexnotata. 

POLTOONAOEAE 

Pagopyrum esculentum 

Curly top of sugar beet, Carsner, California, 1919, I from sugar 
beet. 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis. 
Celerly virus 1, Wellman, Florida, 1935, I. 

Tobacco, mosaic. Grant, Wisconsin, 1934, I. 

Polygonum AMPHmiuM hartwright 

Curly top of sugar beet, Severin, California, 1934, NI. 

Polygonum aviculare 

Curly top of sugar beet, Carsner, California, 1919, I. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Polygonum lapathifolium 

Curly top of sugar beet, Severin, California, 1934, NI. 
Polygonum MUHLENBESGu 

Curly top of sugar beet, Severin, California^ 1934, NI. 
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Polygonum persicaria 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 

Curly top of sugar beet, Scverin, California, 1934, NI. 

Rheum rhaponticum 

Mosaic, Dickson, Canada, 1925, N. 

Curly top of sugar beet, Severin, California, 1929, I. 

Rumex acetosa 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 

Rumex crispus 

Curly top of sugar beet, Carsner, California, 1925. Very resis- 
tant. 

Leaf deforming mosaic, Boning, Germany, 1930, NI. Attacks 
beets and spinach. 

Rumex lanceolata 

Chlorosis, Grainger & Cockerhan, England, 1930, N. 

Rumex obtusifolius 

Mosaic, Pernow, N. Y. 1925, N. 

Infectious chlorosis, Green, England, 1930, N. 

Leaf deforming mosaic, Boning, Germany, 1930. 

Rumex scutatus 

Curly top of sugar beet, Severin, California, 1929, I. 

POETULAOAGEAE 

Calandrina grandiplora 

Aster yellows, Kunkel, N. Y. 1926. I from C. chinensis. 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 

Portulaca sp. 

Aster yellows, Kunkel, N. Y. 1926. I from C. chinensis. 
Curly top of sugar beet, Preitag & Severin, California, 1933, X. 

Portulaca grandiplora 

Curly top of sugar beet, Preitag & Severin, California, 1933, L 
Portulaca oleracea 

Curly top of sugar beet, Preitag & Severin, California, 1934, I. 
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PBZMinUAaBAS 

AnaOALIS ARVENSnS 

Curly top of sugar beet, Severin, Califonua, 1934, 1. 

Anaoaus unifoua 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Primula sp. 

Spotted wilt of tomato, Gardner, Tompkins, and Whipple, Cali- 
fornia, 1935, I. 

Primula denticulata 

Mosaic, Fukushi & Eawai. Japan, 1932, N. 

Primula elatob 

Aster yellows, Kunkel, N. Y. 1926. I from C. chinensis. 
FsatTJUi MALACOIDES 

Spotted wilt of tomato, Ogilvie, England, 1935. 

PRIMUIiA OBCONIA 

Mosaic, Hayashi, Japan, 1928, N. 

Virus disease, K. M. Smith, England, 1935, N. Traflsmitted to 
N. glutinosa, N. lansdorphia & D. stramonium. 

Primula poliantha 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
From sugar beet by E. teneUus. 

Primula saeataias 

Curly top of sugar beet, Freitag & Severin, California, 1933. 
I, from sugar beet by E. teneUus. 

pRIMimA SINENSIS 

Virus disease, K. M. Smith, England, 1935, I from P. ohconia. 
Primula veris 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
From sugar beet, by E. tenellus. 


SAinTiraDliA.CHBAB 

Adonis aestivalis 

Aster yellows, Kunkel, N. Y., 1931, 1, by C, semotaia. 
Anemone oobonabia 

Curiy top of sugmr beet, Freitag & Severii^ Cl^ifomia, 1983^ I« 
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Anemone nemerosa, A. ranunculoides & A. trifolu 

AUoiophylly, Elebahn, Gennany, 1926. N. Contain flagellate 
bodies which were figured by the author in 1897. This 
disease resembles those caused by is viruses. 

AOUILEaiA CANADENSIS 

Mosaic, Elmer, Iowa, 1924, N. 

AGHILEaiA COERULEA 

Mosaic, Elmer, Iowa, I, from A. canadensis. 

AomLEGU FLABELLATA 

Mosaic, Ito, Japan, 1931, N. 

AomLEOIA VTUiOARIS 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 

♦ 

Delphinum sp. 

Mosaic, Valleau, Kentucky, 1932, N. Also attacks tobacco. 
Malformation, Gardner, Indiana, 1927. 

Virus disease, Valleau, Kentucky, 1932. 

Witches’ broom, Hungerford, Idaho, 1933, N. Had been under 
observation several years. 

Dwarf,Heald, Washington, 1934, N. 

Stunt, Burnett, Washington, 1934, N. 

Spotted wilt of tomato, Gardner, Tompkins, & Whipple, Cali- 
fornia, 1935, I. 

Delphinum oonsolida 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Celery virus, 1, Wellman, Florida, 1935, I. 

Delphinium NUDiCAimE 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
From sugar beet, by E. tenelltis. 

NniELLA DAMSCENA 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
From sugar beet, by E. teneVm. 

Paeonia sp. 

Mosaic, Whetzel, Massachusetts 1915, N. 

Pawnia aumflora 

Infectious chlorosis, Togashi, Japan, 1931. 

BANtmOULUS ANEMOlfX 

Spotted wilt of tomato, Pittnum, Australia, 1934, N. 
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Ranunculus asiaticus 

California aster yellows, Severin & Freitag, California, 1934, N* 
BESEDAOEAE 

Reseda odorata 

Aster yellows, Knnkel, N. Y. 1926, I from C. chinensis. 

Curly top of sugar beet, Freitag & Severin, California, 1933, L 

BOSACEAE 

Fragaria sp. 

Blight, Horne, California, 1922, N. 

Yellows or xanthosis, Horne, California, 1922, N. 

Mosaic, Berkeley, Canada, 1928, N. 

Dwarf, Plakidas, Louisiana, 1928, N. 

Crinkle, Zeller, & Vaughan, Pacific Coast, 1932. 

Yellow edge, Harris, England, 1933, N. 

Stunt, Chamberlain, New Zealand, 1934, N. 

Fragaria collina 

Mosaic, Verplancke, Belgium, 1932, 1. 

Yellows, Verplancke, Belgium, 1932, I. 

Holodiscus discolor 

Witches^ broom, Zeller, Oregon, 1930, N. Known as early as 
1925. 

Physocarpus capitatus 

Witches^ broom, Zeller, Oregon, 1931, I, by Aphis spiraeae. 

POTENTILLA MOSPELIENSIS 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata. 

Prunus sp. 

Vitrosis, Rietseman, Ukraine, 1930, N, A disease of the cherry 
plum and peach. In cherry it is associated with mosaic. 
Virus disease, Valleau, Kentucky, 1932. Transmitted by bud- 
ding. 

Prunus chicasa 

Rosette, E. F. Smith, Georgia, 1891, N. 

Prunus domestica 

Plum pox, Atanasoff, Bulgaria, 1932, N. 

Prunus persica 

Yellows, U. S. 1791, N. According to B. F. Smith, ^ ' 

Little p^ch, E. F. Smith, Michi^; 1893, N. - 
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Phony peach, Neal, Georgia, 1920, N. Known for many years, 
before reported. Hutchins proved that it was transmissible. 

Buckskin, Rawlins & Horne, California, 1931, NI. 

Mosaic, Hutchins, Texas, 1932, N. 

Red suture, Cation, Michigan, 1932, N. Known since, 1911. 

Pyrus malus 

Mosaic, 1924, No data. 

Infectious variegations, Bradford & Joley, Michigan, 1933, NI. 

Rosa sp. 

Streak, Brierley, U. S., 1935, N. 

Rosa manetti 

Chlorosis, Weiss & McWhorter, U. S., 1930, N. 

Chlorosis, Nelson, Michigan, 1930, N. 

Rosa multiflora 

White in New Jersey and Weiss & McWhorter in Oregon, 1930, 
NI. The first record was probably made by Norton of Mary- 
land in 1909 but not recognized as a virus disease. 

Rubus sp. 

Mosaic, Detmer, Ohio, 1891, N. Appears to be the first record. 
Leaf curl. Green, Minnesota, 1895, N. May liave been a virus 
disease. 

Yellows, or curl, Melchers, Ohio, 1914, N. May have been a 
mosaic. 

Leaf curl, Zeller, Oregon, 1923, N. 

Mosaic, Zeller, Oregon, 1923, N. 

Dwarf of Loganbery, Oregon, 1925, N. Also occurs in Washing- 
ton and California. Mentioned by Harrow in 1918. 

Streak, Bennett, Michigan, 1927, N. May be same as reported 
by Wilcox in Ohio in 1922. Rankin has writen to compiler 
/^Streak as defined by Wilcox (Ohio) 1922 was divided in 
severe streak and mild streak. 

Bed raspberry mosaic, Bennett, Michigan, 1927, N, Also attacks 
blackberry and dewberry. 

Mild raspberry mosaic, Michigan, 1927, N. Also attacks, black- 
berry and dewberry. 

Yellow raspberry m^ic, Bennett, Michigan, 1927, N. 

Dwarf of blackberry, Zeller, Oregon, 1927, N. 

%e(^el mosaic, Blattny, Gz^hodovakia, 1927, N. 

L^f curl, alpha and beta types, severe streak, mild streak and 
earl. Bankin, New i^rk, 1931. 
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Bed raspberry mosaic, yellow mosaic, and mild mosaic, Bankin 
New York, 1931. 

Fern leaf, witches’ broom & dwarf, Zundel. Pennsylvania, 1931. 
Mild streak and severe streak, Cooley, Ohio, 1932, N. 

Bubus occidentaus 

Mild streak, Cooley, Ohio, 1932, N. 

Bxmus LEUOODERMIS 

Mosaic, Zeller, Oregon, 1923, N. 

Bubus macropetalus 

Mosaic, Zeller, Oregon, 1923, N. 

Bubus parviflorus 

Mosaic, Zeller, Oregon, 1923, N. 

Bubus strigosus 

Mosaic, Bennett, Michigan, 1927. 

SORBUS sp. 

Chlorosis, Baur, Germany, 1907, N. 

Spiraea douglassii, S. prunipolia, S. thunbergh, and S. vanhoutei 
Witches’ broom, Zeller, Oregon, 1931. Same as on Holodiscus 
discolor. I by A, spiraea. 


BUBIAOSAS 

Cephalanthus occidentalis 

A virus disease, Missouri, 1921, N. No data. 

COPPEA sp. 

Phloem necrosis, Stahel, Suriname, 1919, N. In 1930 he reported 
the disease on C. dbeocutae, C. arabica, C. canephora, C. 
liberica, C. robusta, and C. ugandaei 


BUTAOEAB 


ClTBUS sp. 

Infectious variegation, Trabut, 1913, N. Atanasoiff believes this 
to be the first record of a virus disease on citrus. 

Psorosis, Fawcett, California, 1933, N. Known for many years 
Atanasoif believes that the blight in Florida (Swingle & 
Webber, 1896), “mal seco” of Sicilia (Savastano, 1921 and 
Petri 1931), little leaf, leprosis, decorticosis, brown spot of 
navel orange, peteca of lemcm, endodermis or internal decline 
of lemon, membraneous stain, crinkle leaf, spot mosaic and 
ring i^Krt, are all due to viruses. 
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Ptelea sp. 

Chlorosis, Baur, Germany, 1907, N. 

BANTALAOEAB 

Santalum album 

Spike disease, McCarthy, India, 1918. First record. Infections 
nature demonstrated by Coleman, 1917. 

SAPINDACEAE 

Cardiospermum halicacabum 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 
from sugar beet by E. tenellus. 

Dodonaea viscosa 

Spike disease, Sastri & Narayana, India, 1931, N. Know for 
35 years or more. 

8AP0TA0EAE 

Chrisophyllum cainito 

Eosette, Brooks, Gambia, 1932, N. May be same as on A. 
hypogea. 

SAXIFBAOAOEAE 

Eibes sp. 

Reversion has been known in England for many years. It is 
now believed to be a virus disease. 

Eibes vulgare 

Chlorosis, Clinton, Connecticut, 1920, N. 

SOITAMINAOEAE see MuSACEAE 
SOEOPHUIiABlAOEAE 

Alonsea warscewiczi 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 
Antirrhinum sp. 

Virus disease, Gardner, Indiana, 1923, N. 

Spotted wilt of tomato. Holmes Smith, England, 1934, N. 

Antirrhinum majus 

Ring spot of tobacco, Wingard, Virginia, 1928. I from N. 
tdbaoum. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Celery virus 1, Wellman, Florida, 1935, I. 
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Calceolabu sp. 

Aster yellows, Ktinkel, N. Y., 1926, I from C. chinensis. 
Spotted wilt of tomato, Holmes Smith, England, 1934, N. 

OOLUNSIN BICOLOB 

Aster yellows, Kunkel, N. Y., 1931, I by C. seznotata. 
Cyubalabia mubalis 

Curly top of sugar beet, Freitag & Severin, California, 1933. 
I from sugar beet by E. tendlus. 

Digitabia ambigua 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
Digitaus purpurea 

Tobaeco mosaic. Grant, Winconsin, 1934, I. 

Linabia cymbalaria 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Tobacco mosaic. Grant, Winconsin, 1934, I. 

Linaria maroccana 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 
Maurandia lophospermum 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 
Maurandia scandens 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Mimulus luteus 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 

Neuesia sp. 

Aster yellows, Kunkel, N,. Y., 1926, from C. chinensis. 

Nemesu strumosa 

Curly top of sugar beet. Freitag & Severin, California, 1933. 
Penstemon sp. 

Spotted wilt of tomato. Holmes Snuth, England, 1934, hi. 

Penstemon barbatus 

Tobaceo mosaic, Grant, Wisocmsin, 1934, 1. 

■ .Sc»(^Ul4mA^ /MABiqUNDipA ■■ ■ 

;;;;;; 
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Verbascum HYBRIDUM 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata, 
Verbascum thapsus 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Vernonia cinerea 

Krug or '^Kroepoek’’, Thung, Java, 1934, N. 

Veronica peregrina 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata, 

SOLANACEAE 

Atropa belladona 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 
Browallia demissa 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 
Browallia speciosa 

Curly top of sugar beet, Preitag & Severin, California, 1933 I 
from sugar beet, by E, tenelhis. 

Capsicum sp. 

Mosaic, Allard, D. C., 1912, I, transmitted from C. sativus by 
Doolittle (1920) from Phy salts longifolia, by Gardner (1921), 
from tobacco by E. M. Johnson, 1930. 

Virus disease, Blodgett, N. Y., 1927, I from apparently healthy 
potato. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 
Capsicum annuum 

Mosaic, Transmitted from C. sativus by Doolittle (1920) and 
from Asclepias syriaca and back by Doolittle & Walker (1923). 
B. M. Johnson (1930) reported inoculation with 7 strains. 
Mosaic, Blodgett, N. Y. 1927, I from apparently healthy potato. 
Healthy potato virus + veinbanding, Johnson, Kentucky, 1930. 
Potato mosaic, J, Henderson Smith, England, 1928, I from L. 
esculentum» 

Etch, etch +, and severe etch, Johnson, Kentucky, 1930. 
Veinbanding, Johnson, Kentucky, 1930, I. 

Cucumber mosaic (3 types) Johnson, Kentucky, 1930, Also type 
3, and veinbanding virus. 

Green & White tobacco mosaic, JoHhson, Kentucky, 1930, N. 
Leaf roll, Dykstra, D. S,, 1930, I from potato. 
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Celery mosaic, Doolittle, Florida, 1931, N. Appears to be same 
as cucumber mosaic. 

Spotted wilt of tomato, E. M. Smith, England, 1932, I. 

Necrosis, van der Meer, Holland, 1932, 1 from apparently healthy 
potato. 

Glass house streak, Ainsworth, England, 1933. 

Celery virus 1, Wellman, Florida, 1934, I. 

Capsicum annuum var, grossum 

Mosaic, McKinney, Liberia & French Camaroon, 1929, N. 

Capsicum frutescens 

Curly top of sugar beet, Severin, “California, 1929, NI. 

Tobacco mosaic. Holmes, New York, 1932, I, from N. tabacum. 

Celery virus 1, Wellman, Florida, 1935, I. 

Cyphomandra betacea 

Mosaic, Pukushi, Japan, 1929, N. 

Datura sp. 

Spotted wilt, Gardner & Whipple, California, 1934, I. 

Datura meteloides 

Mosaic, Pernow, N. Y., 1925, 1 from 8, tuberosum, D. stramonium 
and iV. glutinosum. 

Celery virus 1, Wellman, Florida, 1935, I, Symptomless. 

Datura stramonium 

Allard, D. C. 1912, Inoculated from N, tabacum; A. graveolens 
and N, glutinosum by Elmer, 1925; from N, tabacum, L. 
esculentum, N, physalodes, N. glutinosa, 8, aculeatissimum, 8. 
atropupureum, 8, tuberosum and D, stramonium. 

Curly top of sugar beet, Severin, California, 1929, I. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Potato mosaic, J. Henderson Smith, England, 1928, I from L, 
esculentum. 

Tobacco mosaic (6 strains), Johnson, Kentucky, 1930, I. 

Etch, etch and severe etch, Johnson, Kentucky, 1930, I. 

Veinbanding, Johnson, Kentucky, 1930, I. No symptoms. 

Healthy potato mosaic, Johnson, Kentucky, 1930, I. 

Cucumber mosaic, (3 types), Johnson, Kentucky, 1930, I. Also 
type 8 and veinbanding virus. 

Crinkle A of potato, Salaman, England, 1930, I from 8. 
tuberosum. 
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Leaf roll, Dykstra, U. S. 1930, I, from potato. 

Spotted wilt of tomato, K. M. Smith, England, 1931, L 
Krausel mosaic, Schaflnit & Miiller, Germany, 1931, I from 
8. tuberosum. 

Streak necrosis of potato, Schaffnit & Muller, Germany, 1931, I. 
Mosaic, van der Meer, Holland, 1932, I from apparently healthy 
potato. 

Aucuba or yellow mosaic, Caldwell, England, 1932, N. 

Hy III, Hamilton, England, 1932, I. 

Necrotic virus diseases, Schultz & Ealeigh, Maine, 1933, I from 
8, tuberosum. 

Necrotic lesions from tobacco mosaic, Holmes, New York, 1932. 
Obscure virus disease, Moore, South Africa, 1932. May be same 
as spotted wilt of tomato. AJso attacks N, tabacum, two 
species of Physalis and Nicandra physaloides. 

Spotted wilt of tomato, Ainsworth, England, 1933, I. 

Glass house streak, Ainsworth, England, 1933. 

Kromnek or Kat Eiver disease, Moore, South Africa, 1933. 
Yellow mottle mosaic, (virus 1.) Ainsworth, England, 1934, from 
C, sativus. 

Foliar necrosis (virus D), Bawden, England, 1934, 1 from 8, 
tuberosum. 

Celery virus 1, Wellman, Florida, 1934, I, Symptomless. 
Spotted wilt of tomato, Gardner, & Whipple, California, 1934, N. 
Virus disease, K. M. Smith, England, 1935, I from Primula 
obconica. 

Datura tatula 

Mosaic, Allard, D. C. 1914, I, from N. tabacum. 

Leaf roll, Dykstra, U. S. 1930, I from potato. 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 

Datura quercifolia 

Yellows, (or mosaic) Allard, D. C. 1914, I from N. tabacum, 
HyOSCYAMUS NIGER 

Yellows, (or mosaic) Allard, D. C. 1914, I from N, tabacum. 
Potato mosaic, J. Henderson Smith, England, 1928, I from L, 
esculentum. 

Aster yellows, Kunkel, N. Y., 1931, I by G, sexnotata. 

Tomato mosaic, Schaffnit & Muller, Germany, 1931, I from 
L, esculentum. 
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Krausel mosaic, Scliaffnit & Miiller, Germany, 1931, I from 
8. tuberosum. 

Streak of potato, Schaffnit & Muller, Germany, 1931, I. 

Streak necrosis of potato, Schaffnit & Miiller, Germany, 1931, 
I from 8. tuberosum, 

‘ Mosaic, van der Meer, Holland, 1932, I from apparently healthy 
potato. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Hy I, II, II, and IV, Hamilton, England, 1932. 

Lycopersicon esculentum 

Winter blight or tomato streak, Bailey, N. Y. 1892, N.' Also 
reported by Lodeman in 1892, and by Selby in 1896. The first 
description was by Bailey. Dickson (1925) found that this 
disease was caused by a mixture of tobacco and potato mosaic 
viruses. 

Mosaic, Sturgis, Connecticut 1899, N. Same as tobacco mosaic. 
Also by Woods in 1902). (Filiform fern leaf and cut leaf are 
other forms of mosaic.) 

Mosaic transmitted from Pliy sails longifolia by Gardner (1921), 
from P, subglabrata, P, virginiana, P, heterophylla and 8, 
carolinensis by Gardner (1922) ; from Abutilon theoprasti, 
Zinnia elegans, Calendula officinalis , Asclepias syrica, Nepeta 
cataria, Cucumus sativus, Martynia louisiana Zinnia elegans 
and Apium graveolens by Elmer (1922) ; from Pliaseolus 
vulgaris, Cucubita pepo, 8tokesia laevis and Nicotiana glu- 
tinosa, N, tahacum by Elmer (1925) ; from N, tabacum, N, 
nigrum and 8, tuberosum by Fernow (1926). E. M. Johnson 
(1930) recorded 7 types. 

Mosaic, Hori, Japan, 1920. N. 

Cucumber mosaic, Johnson, Wisconsin, 1926, I from C, sativus. 

Petunia mosaic, Johnson, Wisconsin, 1926, I from N, tabacum. 

Speckeled tobacco mosaic, Johnson, Wisconsin, 1926, I from N, 
tabacum, 

. Mild tobacco mosaic, Johnson, Wisconsin, 1926, I from N. 
tabacum. 

Yellows, Western yellows, yellow blight, & Summer blight^ Mc- 
Kay & Dykstra, California, 1926, N. The first record appears 
to be in the Idaho Annual Report in 1904. Proved to be same 
as curly top of sugar beet. 

Curly top of sugar beet, Severin, California, 1928, 
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iSpotted wilt of tomato, Simmons, Australia, 1927. Reported 
from Wisconsin by Doolittle in 1931. 

Yellow mosaic, Fuklishi, Japan, 1928. N. 

Potato mosaic, J. Henderson Smith, England, 1928, I. 

Witches' broom. Young and Morris, Montana, 1928, I. Attacks 
potato and tobacco. 

Etch, etch +> severe etch, Johnson, Kentucky, 1930, N. 

Mosaic, from apparently healthy potato, Johnson, Kentucky, 
1930, NI. 

Veinbanding, Johnson, Kentucky, 1930. 

Ring mosaic, Johnson, Kentucky, 1930, N. 

Cucumber mosaic (3 types) Johnson, Kentucky, 1930, I. 

Spotted wilt of tomato, Samuel, Bald & Pittman, Australia, 
1930, N. 

Aster yellows, Kunkel, Maryland, » 1930, I. 

Deaf roll, Dykstra, U. S. 1930, I from potato. 

Krausel mosaic, Schaffnit & Muller Gennany, 1931, I from S. 
tuberosum. 

Streak of potato, Schaiffnit & Muller, Germany, 1931, I from 
8. tuberosum. 

Spotted wilt of tomato, K. M. Smith, England, 1931. 

Bunchy top, McClean, South Africa, 1931. Also attacks Phys- 
alis peruviana. 

Streak necrosis of potato, Schaffnit & Muller, Germany, 1931, 
I, from 8. tuberosum. 

Streak, Valleau, Kentucky, 1932. By inoculation with tobacco 
mosaic, three strains of tobacco mosaic and plus healthy-potato 
virus, three strains of cucumber virus and healthy-potato 
virus, cucumber virus and etch + virus, and by healtliy potato 
virus plus veinbanding virus. 

Aucuba or yellow mosaic, Caldwell^ England, 1932, N. 

Deaf curl, Afzal, India, 1932 N. Same as on cotton. 

^‘Kroepoek", Thung, Java, 1932, I. from N. tabacum. 

Mosaic, van der Meer, Holland, 1932, from apparently healthy 
potato; 

My III, Hamilton, England, 1932, I. 

Die back, Shapovalov, California, 1933, N. 

Woody fruit, Rischkow, Karatschewsky & Michailowa, Crimea, 
1933, N. Appear to be same as big bud of Australia, local 
name is ^^Stolbur", 

Stripe or streak, Ainsworth, England, 1933, N. Attacks, N. 
iahmum, N. macrophylta, D. stramonium, 8. melongena, 8, 
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cUiatum, P. puhescens, C. annuum, Petunia sp., aud 
Caused by a mixture of tomato and potato viruses. 

Mild mosaic, Ainsworth, England, 1933, N. Same as Johnson’s 
tobacco mosaic No. 1. 

Glass house streak, Ainsworth, Englmid, 1933. Attain N. 
glutinosa, D. stramonium, P. puhescens and C. annuum. 
Caused by a single virus. 

Kromnek or Kat River Disease, Moore, South Africa, 1933. Also 
on tobacco and other Solanaceae. First record by Lounsburg 
in 1906. 

Foliar Necrosis (Virus D), Bawden, England, 1934. 

Celery virus 1, Wellman, Florida, 1934, I. 

Mosaic, Aisworth, England, 1934, 1. Caused by virulent virusea 
of potato. Same as potato virus X. 

Narrow leaf, Chamberlain, New Zealand, 1934, N. Very similar 
to filiform leaf. 

Delphinium dwarf, Heald, Washington, 1934, I. 

Delphinum stunt, Burnett, Washington, 1934, I. 

4 streaks, Ainsworth, Berkeley & Caldwell, England, 1934, 
described four streaks; (I) single streak virus attacking 
tomato, tobacco, D. stramonium and N. glutinosa-, (II) mixed- 
virus streak attacking tomato, N. glutinosa and B. stramonium ; 
(III) stem necrosis streak of tomato and (IV) ring mosaic 
streak of tomato. 

Yellow mottle mosaic, Ainsworth, England, 1935, I. from C. 
sativus. 

Spotted wilt of tomato, Ogilvie, England, 1935, N. 

Ltoopersicon pimpinellifolium 

Tobacco mosaic. Holmes, New York, 1932, I. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, I. Fiyhd 
Brassica sp. 

Nicandra sp. 

Spotted wilt of tomato, Gardner & Whipple, California, 1934. 

Nicandra physaloides 

Mosaic, Gardner, Indiana, 1921, I from L. esculentum; N.. 
tahacum, 8. aculeatissimum; D. stramonium, N. glutinosa, B. 
tuberosum, N. rustica and Echinocystis lobata. E. M. Jofanscm 
(1930) inoculated with 7 strains. 

Potato mosaic, J. Henderson Smith, England, 1928, I. from 
esculentum. 
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Ring spot of tobacco, Wingard, Virginia, 1928, I, from N. 
tabacum. 

Etch, etch, +> severe etch and coarse etch, Johnson, Kentu<^, 
1930, I. 

Cucumber mosaic (3 types), Johnson, Kentucky, 1930, I. Also 
type 1 + veinbanding. 

Tomato mosaic, Schaffnit & Miiller, Germany, 1931, I, from L, 
esculentum, 

Krausel mosaic, Schaffnit & Muller, Germany, 1931, from 8. 
tuberosum. 

Streak of potato, Schaffnit & Muller, Germany, 1931, I from 
8. tuberosum. 

Streak necrosis of tobacco, Schaffnit & Muller, Germany, 1931, 
I from 8: tuberosum. 

Virus disease, Moore, South Africa, 1. May be same as spotted 
wilt of tomato. 

Obscure virus disease, Moore, South Africa, 1932. Also attacks 
P. stramonium and two species of Physalis and N. tabacum, 

Kromnek or Kat River Disease, Moore, South Africa, 1933. 

Delphinium mosaic, Heald, Washington, 1934. 

Delphinium stunt, Burnett, Washington, 1934, I. 

Nicotiana accuminata 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 
tabacum. 

Aucuba or yellow mosaic, Kunkel, N. Y. 1932, I. 

Tobacco mosaic. Holmes, N. Y. 1932, I. 

Spotted wilt of tomato, Gardner & Whipple, California, 1934, I, 

Niootiana afpinis 

Potato mosaic, J. Henderson, Smith, England, 1928, I from L. 
esculentum. 

Nicotiana alata 

Mosaic, Allard, D. C. 1914, I. Inoculated from Phaseolus 
vulgaris, by Elmer, 1925. 

Aucuba or yellow mosaic, Kunkel, N. Y. 1932. 

Curly top 0 ^ sugar beet, Preitag & Severin, California, 1933, I. 

Spotted wilt of tomato, Gardner & Walker, California, 1934. 

Virus disease, K. M. Smith, England, 1935. I from Primula 
ohconia. 
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Niootina CLEVELANDI 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tobacum, 

Niootiana glauca 

Mosaic, Allard, D. C. 1917, I from N. tahacum. Very resistant. 

Green mosaic with trace of yellow, McKinney, D. C. 1931. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Crinkel or '^Kroepoek’’, Thung, Java, 1932. 

Curly top of sugar beet, Preitag & Severin, California, 1934, I. 

Niootiana glutinosa 

Mosaic, Allard, D. C. 1916. Was believed to be distinct from 
mosaic of tobacco but Walker (1926) demonstrated that it was 
the same. From V. tahacum and D. stramonium by Elmer 
(1925), from P. decandra by Walker (1924), from L, escu- 
lentum, S, aculeatissimum, N. glutinosa^ N. physaloides and 
alfalfa, by Pierce (1934). 

Ring spot of tobacco, Promme, Wingard & Priode, Virginia, 1928, 
I from N, tahacum, 

Aucuba or yellow mosaic, Kunkel, N. Y. 1932, 1, and by Caldwell 
in England same year, N. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Tobacco mosaic. Holmes, N. Y. 1932, I from N, tahacum, 

Hy III, Hamilton, England, 1932, I. 

Glass house streak, Ainsworth, England, 1934. 

Yellow mosaic, Ainsworth, Berkeley & Caldwell, England, 1934. 

Foliar mosaic (Virus D), Bawden, England, 1934. 

Celery virus 1, Wellman, Florida, 1934, I. 

Virus diseases, K. M. Smith, England, 1935, I, from Primula 
ohconia. 

YeUow mottle mosaic (virus 1). Ainsworth, England, 1935, I, 
from C. sativus. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, I from 
Primula ohconia. 

Yellow mottle mosaic (virus 1). Ainsworth, England, 1935, I, 
from C, sativus. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, I from 
Brassica, 

NKJOTLUSTA LANCER 

Mosaic, Cruz & Bruner, Cxiba,1931> N. 
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Nicotiana lansdorfii 

Mosaic, Allard, D. C. 1914, I very resistant. 

Ring spot of tobacco, Fromme, Wingard, Virginia, 1928, I from 
A. tahacum, 

Aucuba or yellow mosaic, Knnkel, N. Y. 1932. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia, 1934, I. 

Virus disease, K. M. Smith, England, 1935, I from Primula 
obconia. 

Nicotiana liONGiE’LORA 

Mosaic, Allard, D. C. 1914, I. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tahacum, 

Nicotiana macrophilla 

Stripe and curl. Boning, Germany, 1931, N. 

Spotted wilt of tomato, Ainsworth, England, 1933, I. 

Nicotiana multivalis 

Ring spot, Wingard, Virginia, 1928, I. 

Nicotiana paniculata 

Mosaic, Allard, D. C. 1914, I. 

Ring spot of tobacco, Wingard, 1928, from N, tahacum, 
Aucuba or yellow mosaic, Kunkel, U. S. 1932. I. 

Nicotiana plumbaginifolii 

Mosaic, Allard, D. C., 1914. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 

tahacum, 

Nicotiana quadrivalis 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 

tahacum. Also the var multivalis. 

Tobacco mosaic. Holmes, N. Y. 1932, I from N. tahaccum. 

Nicotiana repanda 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 

tahacum. 

Nicotiana busbyi 

Aucuba or yellow mosaic, Kunkel, N. Y. 1932, I. 

NioomNA RXJSncA 

D. C. 1914, I. Prom tobacco in 1930; from 
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rustica, N. tabaeum, N. glutinosa, and fiumex dbiunfoUva. E. 
M. Johnson, (1930) inoculated with 7 strains. 

Ring spot of tobacco, Wingard, Virginia, 1928, I. From N. 
tabaeum. 

Curly top of sugar cane beet, Severin, California, 1929, 1. 
Etch, etch -|-, coarse etch, several strains of tobacco mosaic, 
Johnson, Kentucky, 1930, I from N, tabaeum. 

Veinbanding, Johnson, Kentucky, 1930, I. 

Healthy potato virus, Johnson, Kentucky, 1930, I. 

Cucumber mosaic, (7 types). Johnson, Kentucky, 1930 I. Also 
type 3 + veimbanding virus. 

Tomato mosaic, Johnson, Kentucky, 1930, I. 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Streak necrosis of potato, Schaffnit & Muller, Germany, 1931, 
I. from S. tuberosum. 

Tomato mosaic, SchafEnit, Germany, 1931, I from L. esculentum. 
Streak of potato, Schafi&iit & Muller, Germany, 1931, I from 8. 
tuberosum. 

Stripe and curl. Boning, Germany, 1931, N. 

Aucuba or yellow mosaic, Kunkel, New Jersey, 1932, I. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Crinkle or Kroepoek, Thung, Java, 1932, I from N. tabaeum. 

Nicotiana sanderae 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N.. 
tabaeum. 

Potato mosaic, J. Henderson, Smith, England, 1928, I from L. 
esculentum. 

Tobacco mosaic. Holmes, N. T. 1932, 1 from N. tabaeum and 
back. 

Spotted wilt of tomato, Gardner & Whipple, California, 1934, I. 
Celery virus 1, Wellman, Florida, 1936, I. 

Niootuna suaveolens 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabaeum. 

Spotted wilt of tomato, Samuel, Bald & Pittman, Australia, 
1930. I. Similar aymptoms on £f, n^rum and P. peruviano. 
Aucuba or yeUow mosaic, Kunkd, N. Y. 1932, 1. 

NIOOTIANA SYLVESTRIS 

Mosaic, Allard, D. C. 1914, I from iV. fobocum. 
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Bing spot of tobacco, Fromme, Wingard & Priode, Virginia, 1924, 
from N. iabacum. 

Aucuba or yellow mosaic, Kimkel, N. Y. 1932, I. 

Celery virus 1, Wellman, Florida, I. 1935. 

Nicotiana tabacum 

Mosaic, First authentic record by Sweiten in 1857 but known 
long before that time. Early studies by Mayer in Holland 
& Woods in U. S. Clinton (1908) reported transmission from 
L. esculentum, Johnson (Wisconsin) reported transmission 
from squash by insects (1922) and that it was probably same 
as cucumber mosaic. Elmer (1924) transmitted the disease 
from Abutilon theophrastii, AquUegia canadensis, A. coerulea, 
Euphorbia presslii, Cucurbita pepo, Cucumis sativus, Cucur- 
bit a mosthata, Phaseolus theophrastii, Rubus strigosus. Zinnia 
elegans, Calendula officinalis, Stokesia laevis, Asclepias syriaca, 
Martynia louisiana, AquUegia canadensis, Apium graveolens, 
Cucurbita pepo, var. condensa, Saccharum officinarum. (The 
only record on /8. officinarum) Zea mays (only one record). 
(Some of these strains may be same as tobacco mosaic. By 
Elmer (1925) from Cucumis sativus, Cucurbita pepo, Zea 
mays, Datura stramonium, Nicotiana tabacum and N, glutinosa, 
Rubus strigosum, and by Fernow from L. esculentum, M. 
louisiana, S, aculeatissimum, S, tuberosum, N, physaloides, 
D. stramonium, N. glutinosa. By Johnson (1925) (Wiscon- 
sin) from apparently healthy potatoes, Valleau & Johnson 
(1928) reported four distinct strains. Van der Meer (1932) 
produced mosaic by inoculation with juice from apparently 
healthy potatoes. 

Bing spot of tobacco, Fromme & Wingard, of Virginia, 1922, 
Known since 1917, Johnson of Kentucky transmitted a ring 
spot from 8. tuberosum in 1930. 

Interveinal mosaic,. Quanjer, Holland, 1923, 1 from 8, tuberosum. 

Yellow mosaic. There are several records. The compiler has 
not found the first record of yellow mosaic, McKinney (1931) 
reported that 22 out of 24 collections of green mosaics from 
different sources contained yellow mosaic. A yellow mosaic 
was transmitted from tomato by Stover & Vermillion in 1933. 
Kunkel (1930) reported inoculation with a yellow or aucuba 
mosaic. Fukushi of Japan reported a yellow mosaic in 1929. 
Bewley & Bolas of England reported an aucuba mosaic in 
1930. 
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Cucumber mosaic, Johnson, Wisconsin, 1926, I from C. sativus^ 
Valleau & Johnson by inoculation from N, tabacum, melons 
and Asclepias sp. 1928. Hoggan reported inoculations with 
ordinary and yellow cucumber mosaics in 1935. Ainsworth of 
England reported inoculation with yellow mosaic (virus 1) 
from cucumber in 1935. 

Petunia mosaic, Johnson, Wisconsin, 1926, I. 

Mild tobacco mosaic, Johnson, Wisconsin, 1926, I. 

Streak, Johnson, Wisconsin, 1926, I. Prom 8, tuberosum and 
N, tabacum. 

3 types of tobacco mosaic, Johnson, Wisconsin, 1926, I from ap- 
parently healthy potatoes. 

liotterdam B disease, Jochems, Sumatra, 1926. 

Vein disease, Jochems, Sumatra, 1926. 

Etch, etch +» severe etch, coarse etch, Johnson, Kentucky, 
1932, N. 

Potato mosaic, J. Henderson Smith, England, I from L. esculenr 
turn, 

Ringspot of tomato, Johnson and Valleau of Kentucky, 1928, NI 
from N tabacum, C. sativus, and 8 , carolinensis. 

Witches’ broom. Young, Montana, 1929. Also attacks 8, 
tuberosum and L, esculentum. 

Yellow mosaic, Pukushi, Japan, 1929. 

Curly top of sugar beet, Severin, California, 1929. 

Spotted wilt of tomato, K. M. Smith, England, 1930 and Samuel, 
Bald & Pittman, Australia who inoculated from L, esculentum. 

Veinbanding, Valleau, Kentucky, 1930. In fields where potatoes 
had been grown. Also by Johnson. 

Spotted necrosis, Valleau, Kentucky, 1930, I from potato* 
Same as rugose mosaic of potato, caused by mixture veinband- 
ing and healthy potato viruses. 

Crinkle A of potato, Salaman, England, 1930, I, f rom S; tube^ 
rosum. 

Veinbanding, Johnson, Kentucky, 1930, N. 

Healthy potato virus, Johnson, Kentucky, 1930, I. 

Cucumber mosaic, (3 types), Johnson, Kentucky, 1930, N* 

Virus disease, Moore, South Africa, 1930, I. Appears to b© 
same as local virus disease of tomato, which may be the same 
as spotted wilt of tomato Australia. 
ot D. strcmommu, 

Streak necrosis of potato, Scbaflnit & MfiBer, 

....-I 
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Streak of potato, Schaffnit & Muller, Germany, 1931, I. 

Green ring spot, Valleau & Johnson, Kentucky, 1931, N. Can 
be transmitted by seeds. 

Oelerly mosaic, Doolittle, Florida, 1931, I. Probably same as 
cucumber mosaic. 

Green mosaic, free from yellow, McKinney, D. C. 1931, Mild. 

Spot necrosis, Koch, Wisconsin, 1931, N. Same as rugose 
mosaic of potato. Caused by combination of two distinct 
viruses. 

"'Kroepoek,’’ Kerling, Java, 1932, N. Also attack Zinnia 
degans, Thung reports three types: (1) Common, (2) tran- 
sparent and curl disease or ' ‘ Krulziekte ' \ Has been trans- 
mitted to tomato, N, glmica and N. rustica. A similar disease 
occurs on , Synedrella nodiftora and Zinnia elcgans. 

Leaf cuid of cotton, Afzal, India, 1932, N. 

Ring s])ots (green and yellow), Valleau, Kentucky, 1932, N. 

Hy I and II, Hamilton, England, 1932, NI. 

Leaf curl, crinkle, frencliing and crinkle dwarf. Storey, South 
Africa, 1932, N. Also known as cabbaging in Nyasaland and 
^'Kroepoek’^ in Java. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Aucuba mosaic, Kunkel, N. Y. 1932. I. 

Kromnek or Kat River Disease, Moore, South Africa, 1J)33. Also 
on tomato and other solanaceae. First record by Lounsburg 
1906. 

An obscure and destructive disease, Moore, South Africa, 1932, 
N. Also attacks Datura stramonium, Nicandra physaloides 
and two sxiecies of physalia. 

Delphinium virus, Valleau, Kentucky, 1932. 

Delphinium stunt, Burnett, Washington, 1934, I from Delphi- 
nium, 

Delphinium dwarf, Heald, Washington, 1934, I. 

Mosaic, Pierce, Wisconsin, 1934, I from alfalfa. 

Yellow mosaic of tomato, Ainsworth, Berkeley and Caldwell, 
England, 1934. 

Foliar necrosis (virus D), Bawden, England, 1934, I from 8. 
tuberosum. 

Streak, Dufrenoy, France, 1934, I from Peony. 

Celery virus 1, Wellman, Florida, 1934, I. 

Delphinium virosis, Burnett, Washington, 1934, I. 

Virus disease, Hoggan & Johnson,. Wisconsin, 1935, I from 
Bra&sica sp. 
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Virus disease, E. M. Smith, England, 1935, I from Brassica 
sp. and Primula obconia. 

Nicotiana tomentosa 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Mosaic, Holmes, N. Y., 1932, I from N. tabacum. 

Niootuna tbiqonophylla 

Ring spot of tobacco, Wingard, 1928, I from N. tabacum. 
Nicotiana viscosum 

Mosaic, Allard, D. C., I 9 I 6 , Walker (1925) stated that this 
was N. glutinosa. 

“Kromenk,” Lounsburg, South Africa, 1906, N. 

“Corcova,” Fawcett, Argentine, 1921. 

Petunia sp. 

Mosaic, Woods, D. C. 1902, N. Allard inoculated from N. tabacum 
in 1912 and Elmer from squash in 1922. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Rosette, Brooks, Gambia, 1932, N. Appears to be same as on 
A. hypogea. 

Hy III, Hamilton, England, 1932, I. 

Petunia hybrida 

Curly top of sugar beet, Severin & Freitag, California, 1933, NI. 
Ring spot of tobacco, Priode, N. Y., 1928, I. 

Mild mosaic of tobacco (type 1). Johnson, Kentucky, 1930, N. 
Etch, etch +, severe etch, coarse etch, Johnson, Kentucky, 
1930, N. 

Cucumber mosaic (type 1), Johnson, Kentucky, 1930, N. 
Veinbanding of tobacco, Johnson, Kentucky, 1930, N. 

Healthy potato virus, Johnson, Kentucky, 1930, N. 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnofata. 

Curly top of sugar beet, Severin & Freitag, California, 1933, 
NI. From sugar beet by E. fencBws. 

Delphium stunt, Burnett, Washington, 1934, I. 

Delphium mosaic, Heald, Washington, 1934, I. 

Odery virus 1, Wellman, Florida, 1935, I. 

^STUNIA. VIOLAOEA 

Mosaic, Elmer, Iowa, 1925, 1 &om 
Spd^ted of tomto, K. M. Sidth, 1925, I 

C. saf and C. fonoer a 
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Bing spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Potato mosaic, J. Henderson, Smith, England, 1928, I from L. 
escvlentum. 

Mosaic, Fukushi, Japan, 1927. 

Yellow mosaic, Kawai, Japan, 1932. 

Physaus sp. 

Mosaic, Allard, D. C. 1912, 1 from N. tabacum. Inoculated from 

C. sativm, by Doolittle and Walker in 1923. 

Celery mosaic, Doolittle, Florida, 1931. Probably same as 
cucumber mosaic. 

Virus disease, Moore, South Africa, 1932, I. May be same as 
spotted wilt of tomato. 

Rugose mosaic, Dykstra, U. S. 1931, I from 8. tuberosum. 

An obscure virus disease, Moore, South Africa, 1932. Attacks 

D. stramonium. 

Spotted wilt of tomato, Tompkins & Gardner, 1934, I. 

Physaus alkengi 

Mosaic, Nishimura, U. S., 1918, 1. From tobacco. No symptoms. 
Holmes (1932) said that this species showed symptoms for 
a short time. 

Mild mosaic, van der Meer, Holland, 1932, I from apparently 
healthy potatoes. 

Celerly virus 1, Wellman, Florida, 1935, I. 

PhYSALIS ANGXnATA 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Mosaic, Holmes, N. Y. 1932, I from N. tabacum. 

Celerly virus 1, Wellman, Florida, 1934, I. 

Physaus heterophyua 

Mosaic, Gardner & Kendridk, Indiana, 1922, NI from L. 
esculentum. Prom B. obtusifoUus, N. tabacum by Pemow in 
1925. Prom C. sativus by Walker in 1926. Prom tobacco 
by E. M. Johnson (1930). 

Tobacco mosaic, (7 strains) Johnson, Kentucky, 1930, I. 

Etch, etch -|-> severe etch and coarse etch, Johnson, Eentudg^, 
1930, NI. 

Veinbanding, Johnson, Kentucky, 1930, I. 

Steals potato vinu^ Johnson, Kentooky, 1931^ N. 
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Cucumber mosaic, (3 types), Johnson, Kentucky, 1930, I. Also 
type 3 veimbanding virus. 

Eing spot of tobacco, Johnson, Kentucky, 1930, I. 

Physalis logascae 

Celerly virus 1, Wellman, Florida, 1934, I. 

Mosaic, Doolittle & Walker, 1934, I from Commelina nudiflora. 

Physalis longifolia 

Mosaic, Gardner, Indiana, 1921, NI, from L. esculentum. 

Physalis minima 

Kromnek or Kat River Disease, Moore, South Africa, 1932. 

Physalis peruviana 

Mosaic, Gardner & Kendrick, Indiana, 1922, I from L. 
esculentum. 

Tobacco mosaic, Holmes, N. Y., 1932, from N, tabacum. 

Celery virus 1, Wellman, Florida, 1935, I. 

Physalis pubescens 

Mosaic, Gardner & Kendrick, Indiana, 1922, I, from L. 
esculentum. Transmitted by Walker from C, sativus (1924) 
and from Phytolacca decandra, N, tabacum and L. esculentum 
(1925), By Gardner & Kendrick, from P. subglabrata and P. 
heterophylla (1925). Prom tobacco, E. M. Johnson (1934). 

Mosaic, Pukushi, Japan, 1928. 

Tobacco mosaic, Johnson, Kentucky, 1930, N. 

Etch, etch +» severe etch and coarse etch, Johnson, Kentucky, 
1930, I. 

Veinbanding, Johnson, Kentucky, 1930, I. 

Healthy potato mosaic, Johnson, Kentucky, 1930, I. 

Glass house streak, Ainsworth, England, 1933. 

Celery virus 1, Wellman, Florida, 1934, I. 

Physalis suglabrata 

Mosaic, Gardner & Kendrick, Indiana, 1922, N. Transmitted 
from L, esculentum, N, tabacum, S, tuberosum and R, obtusi- 
folius by Pernow (1925) and from C. sativus by Walker 
(1926). 

Physalis virginiana 

Mosaic (tomato), Gardner & Kendrick, Indiana, 1922, N. 

Physalk WR^ 

Curiy top of augar beet, Severixi^ Gal^^ 1934 ^ ^ 
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Salpiglossis sp. 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis. 

Spotted wilt of tomato, Gardner & Whipple, California, 1935, I. 

Salpiglossis sinulata 

Potato mosaic, J. Henderson Smith, England, 1928, I from L. 
esculentum. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet, by E. tenellm. 

SCHIZANTHUS Sp. 

Aster yellows, Kunkel, N. Y. 1926, I from C, chincnsis. 

Spotted wilt of tomato, Ogilvie, England, 1933, N. 

SCHIZANTIIUS WISETONENSIS 

Curly top of sugar beet, Freitag' & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

SOLANUM ACULKATLSSIMA 

Mosaic, Nishimura, U. S. 1918, 1, from N, tahacum. Transmitted 
by Fernow (1925) from L. esculentum, N, tahaeum, S. 
tuberosum, D. stramonium, N, physaloides, and N. glutinosa. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

SOLANUM ATROPURPUREUM 

Leaf roll, Ducomet, Prance, 1921, N. Same as on S. tuberosum. 

Curly leaf, Ducomet, Prance, 1921, N. Same as on S. tuberosum. 

Prisolee, Ducomet, Prance, 1922, N. Same as mosaic of 8. tu- 
berosum. 

SOLANUM CAPSICASTRUM 

Spotted wilt of tomato, K. M. Smith, 1932, I. 

SOLANUM CAROLINENSE 

Mosaic, Allard, D. C., 1912, N. Transmitted from N. tabacum 
1914. Transmitted by Femow from L. esculentum, N. taba- 
cum, 8. tuberosum. B. M. Johnson (1930) inoculated with 6 
strains of tobacco mosaic. 

Ring spot of tobacco, Wingard, Virginia, 1928, I. From N. 
tabacum. 

Etch, etch +> severe etch, Johnson, Kentucky, 1930, N. 

Healthy potato mosaic, Johnson, Kentucky, 1930, I. 

Cucumber mosaic, (3 types). Johnson, Kentucky, 1930, I. 

Mosaic, Femow, N. Y. 1925, 1 from N. tabacum and 8. tuberosum. 
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SOLANUM COMUERSONH 

Leaf roll, Dueomet, France, 1921, N. Same as on 8. tuberoswn. 
Cnrly leaf, Dueomet, Prance, 1921, N. Same as on /Sf. tuberosum, 
“Pri8ol6e,” Dueomet, France, 1922, N. Same as potato mosaic. 

SOLANUM (nUATUH 

Glass house streak, Ainsworth, England, 1933. 

SOLANUU DEUISSUM 

Spot. Reddick, M4xico, 1932, N. In 1935, Dr. Reddick informed 
the compiler by letter that this was a virus disease. 

SOLANUM DOUGLASn 

Curly top of sugar beet, Severin, California, 1929, NI. 

SOLANUM DULCAMARA 

Mosaic, Gardner, Indiana, 1921. I from L. esculentum. 

Potato mosaic, J. Henderson Smith, England, 1928, I from L. 
esculentum. 

Leaf roll, Dykstra, U. S. 1930, I from 8. tuberosum. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

SOLANUM HUMHiE 

Streak necrosis of tobacco, Schaffnit & Muller, Germany, 1931 
I from 8. tuberosum. 

Streak necrosis of potato Schaffnit & Muller, Germany, 1931, 
I from 8. tuberosum. 

Streak of potato, Schaffnit & Muller, Germany, 1931, I from 
8. tuberosum. 

Erausel mosaic, Schaffnit & Muller, 1931, I. 

Mosaic, Gardner & Kendrick, Indiana, 1922, I from L. esculen- 
tum. 

SOLANUM LACINIATUM 

Spotted wilt of tomato, K. M Smith, England, 1932, I. 
SOLANUM LYCOPEESICON 

Aster yellows, Kunkel, N. Y. 1931. I by C. semotata. 

Spotted wilt of tomato, K. M. Smith, England, 1932 I. 

StHiANUM MAQLU 

Leaf roll, Dueomet, France, N. Same as on S.' tuberosum. 
Curly leaf, Dueomet, Prance, 1921, N. Same as on S. tuberosum. 
“Pijsdile,” Dueomet, France, 1921, N. Same as mosaic of S. 
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SOLANUM MARGINATUM 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

SOLANUM MELONGENA 

Mosaic, Burger, Florida, 1924, N. Johnson of Kentucky (1930) 
reported inoculation with 6 strains of tobacco which produced 
necrotic lesions but not systemic. Also many other plants. 
(There are earlier records.) 

Ring spot of tobacco, Wingard, Virginia, 1928, from N. 
tabacum. 

Coarse etch, Johnson, Kentucky, 1930, I. 

Mosaic from tobacco, Holmes, New York, 1932. 

Spotted wilt of tomato, K. M. Smith, England 1932, I. 

Celery virus 1 Wellman, Florida, 1935, I. 

SOLANUM NIGRUM 

Mosaic, Allard, D. C. 1914, I from N, tabacum. Transmitted 
from L. esculentum, by Gardner (1921) and from N. tabacum, 
L. esculentum and 8. tuberosum by Fernow (1925). 

Potato mosaic, J. Henderson Smith, England, 1928, I. from 
L. esculentum. 

Ring spot of tobacco, Wingard, Virginia, 1928, I, from N. 
tabacum. 

Leaf roll, Dykstra, U. S. 1930, I, from 8, tuberosum. 

Spotted wilt of tomato, K. M. Smith, England, 1932, NI. 

Streak necrosis of potato, Schaffnit & Muller, Germany, 1931, 
I, from 8, tuberosum. 

Tomato mosaic, Schaiffnit & Miiller, Germany, 1931, I, from 
L. esculentum. 

‘^KrauseP' mosaic, Schaifnit, Germany, 1931, I, from 8, 
tuberosum. 

Streak of potato, Schaffnit & Muller, Germany, 1931, I, from 
8. tuberosum. 

Yellow mosaic, Stover & Vermillion, U. S., 1933. 

Kromnek of Kat Rives Disease, Moore, South Africa, 1933. 

Delphinium mosaic, Washington, 1934, I. 

Delphinium stunt, Burnett, Washington, 1934, I. 

Celerly virus 1, Wellman, Florida, 1935, I. Symptomless. 

SOLANUM NODIPLORUM 

Potato mosaic, J. Henderson Smith, England, 1928. 

Potato mosaic, J. Henderson Smith, England, 1930, I, from L. 
esculentum. 
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Aucuba or yellow mosaic, J. Henderson Smith, England, 1930, 1. 

Spotted wilt of tomato, K. M. Smith, England, 1931. 

Mild mosaic, van der Meer, Holland, 1932, I from apparently 
healthy potatoes. 

SOLANUM PSEUDOCAPSICUM 

Ring spot of tobacco, Wingard, Virginia, 1928. I, from N, 
tahacum. 

Mosaic of tobacco, Holmes, N. Y., 1932, I from N, tdbacum, 

SOLANUM TUBEROSUM 

Phloem necrosis, Quanjer, Halland, 1908. N. Described in 
1913. Same as leaf roll. 

Mosaic. It appear that Orton first observed potato mosaic in 
Germany in 1911. The first transmission of the disease by 
inoculation appears to have been Schultz et al in 1919. 
Reiling (1924) says the disease was known in Germany in 
1785. Known in Germany for many years before 1912. 
Inoculated from L. esculentum, N, tahacum and S. tuberosum 
by Fernow, 1925. 

Curly dwarf, Orton, U. S. 1914, N. Observed as early as 1912. 
Known in Germany previous to this date: May be same as 
mosaic. Goss (1930) said that under some conditions it was 
impossible to separate curly dwarf and spindle tuber. 

Leaf roll, Orton, U. S. 1913, N. Orton said this disease had 
been known in Germany and Denmark since 1905 and in 
U. S. since 1911. Quanjer et al said (1919) that this disease 
should be known as phloem-necrosis or lepto-necrosis. Some 
workers believe that the potato failures in middle and west- 
ern Europe in 1770-1780 were due to leaf roll. Reiling 
1924) said leaf roll was known in Germany in 1785. Schultz 
and Folsom (1921) reported a leaf roll which was apparently 
non-parasitic but transmissible. They stated that it is also 
called phloem-necrosis and probably widely distributed over 
the earth. They mention net-necrosis as a possible symptom 
of leafroll. 

Boulent, Mottet, France, 1913, N. Causes failure to germinate. 

Spindling sprout, Stewart, N. Y. 1934, N. Stewart and Sirrine 
1915) stated that Close and White had described this disease 
in 1919 and that Macoun of Ottawa Canada claimed to 
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have seen it in 1905. The “filositee^^ of France and the 
‘‘Fadenbildung^’ and ‘‘Padenkrankheit^^ of Germany resemble 
the spindle sprout but it has not been demonstrated that they 
are the same or that they are caused by a virus. '*Filosit4e^' 
was reported from Prance by Mottet, 1913. 

Net necrosis, Orton, U. S. 1914, N. Atanasoff (1926) said this 
was a symptom of aucuba mosaic. The symptoms may be due 
to more than one cause. Quanjer & Elze reported a pseudo- 
netnecrosis in 1929. 

Crinkle, Murphy, Canada, 1921, N. Possible same as leaf 
rolling mosaic. In 1930 Salaman expressed the opinion that 
this disease was due to a mixture of viruses. This opinion 
was confirmed by Kenneth M. Smith in 1931. Reiling says 
that crinkle was known in Germany in 1785. 

Russett dwarf. Hungerford, Idaho. 1922. N. 

Yellow dwarf, Barr us & Chupp. N. Y. 1922, N. Can be trans- 
mitted to L. esculentum and S. nigrum. 

^'Frisolee,’’ Ducomet, 1922, N. This is a very old term which 
Ducomet claims to have been used for mosaic. 

Spindling tuber, Schultz & Folsom, Maine, 1922, N. Gilbert 

(1923) said that spindling sprout was a symptom of leaf roll 
but not of mosaic. Gilbert (1925) said that Giant hill was 
a phase of spindle tuber. Goss (1930) said tliat under some 
conditions it was imx)ossible to separate spindle tuber and 
curly dwarf. Known by growers for many year as running 
long’’. 

Calico, Hungerford, Idaho, N. Porter (1931) of California 
proved it to be infectious. 

Giant Hill, Gilbert, Vermont, 1923, N. Gilbert (1925) said 
that Giant hill was a phase of curly dwarf. 

Stipple streak, Quanjer, Holland, 1923 or earlier, N. 

Uumottled curly dwarf, Schlutz & Poison, Maine, 1923, N. 

Witches’ broom, Hungerford & Dana, Montana, 1923, N. Young 
& Morris (1928) stated that the first record of witches’ 
broom was from Montana in 1915 but that it was supposed to 
be due to Rhizoctonia. Potato witches’ broom was first 
described by Bisby & Tolaas in Minn. Bull. 190 (1928) or by 
Whipple in Montana, Bull. 130, 1919 as '‘yellow top degener- 
ates”. Transmission by tuber was demonstrated in Idaho 
1923. Also attacks tomatoes. 
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Latent or acronecrosis (top-necrosis), Quanjer, Holland, 1923* 

Rugose mosaic, Quanjer, Holland, 1923. 

Crinkle, Quanjer, Holland, 1923. Johnson (1929) said that the 
crinkle was probably the same as Schultz and Folsom rugose 
mosaic. 

Aucuba mosaic, Quanjer, Holland, 1923. 

Leaf -rolling mosaic, Schultz & Folsom, Maine, 1923, N. 

Crinkle mosaic, Schultz & Folsom, Maine, 1925. 

Mosaic, Fernow, N. Y. 1925, 1, from L. esculentum & N. tabacum^ 

Cucumber mosaic, Doolittle & Walker, Wisconsin, 1927, 1. From 
C. sativus and back, transmitted by Johnson of Wisconsin 
from tobacco mosaic. Confirmed by Blodgett (1927) wha 
got different symptoms on different varieties. 

Potato mosaic, Blodgett, N. Y. 1927, N. The symptoms varied 
on different varieties of potatoes. 

Raspberry leaf, Reiling, Holland, 1928, N. 

Curly top of sugar beet, Severin, California, 1929, NI. 

Phloem necrosis, Quanjer, Thung & Elze, Holland, 1929, 

Atanasoff^s stipple streak, Atanasoflf, Holland, 1929, N. 

Kolsiaan stipple streak, Quanjer & Botjes, Holland, 1929, N* 

Noordeling stiple streak, Quanjer & Botjes, Holland, 1929, if. 

Ersterling stipple streak, Quanjer & Botjes, Holland, 1929, N. 

Top necrosis, Quanjer & Botjes, Holland, 1929, N. 

Apical leaf, roll, Schultz & Bonde, Maine, 1929, N. 

Rugose mosaic, Valleau, Kentucky, 1930, I. Same as spot 
necrosis of tobacco. Caused by combination of healthy potato- 
virus and veinbanding. 

Pseudo-necrosis, Quanjer, Thung & Elze, Holland, 1930, N. Ata- 
nasoff, comparing it with some of the earlier figures of net- 
necrosis identified it with this American disease, and finding 
it in potato infested with Aucuba mosaic also, considered it 
as a tuber symptom of this disease. ... It was later found 
in several varieties which were free from Aucuba mosaic. 

Para-crinkle, Salaman, Redcliff & Le Policy, England, 1930, N. 

Ring spot of tobacco, Kentucky, 1930, N. 

Spotted wilt of tomato, K. M. Smith, England, 1931, N. I. by 
grafting. 

Moron, Muncie, Michigan, 19U^ 

Virus A, Loughnane, Engl^d> 1933, N. 

Pdiar necrosis, (Virus D.) Bawden, England, 1934, ^ 
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Niootuna villosum 

Streak necrosis of potato, Schaiffnit & Miiller, Germany, 1931, 
I from 8. tuberosum. 

Streak of potato, Schaffnit & Muller, Germany, 1931, I. 

Rugose mosaic, Dykstra, U. S. 1933, I. 

Potato mosaic, J. Henderson Smith, England, 1928, I. from L. 
esculentum. 

Tomato mosaic, Schaffnit & Muller, Germany, 1931, I from L. 
esculentum. 

Krausel mosaic, Schaffnit & Miiller, Germany, 1931, I from 8. 
tuberosum. 

Virus X, K, M. Smith, England, 1931. This virus attacks Lyc(h 
persicon esculentum, N. tabacum, N. glutinosa and Datura 
stramonium. 

StREPTOSOLEN JAMESONn 

Spotted wilt of tomato, K. M. Smith, England, 1933, N. 


8TEE0ULIA0EAE 

Theobroma sp. 

Roncet, Ciferri, Dominican Republic, 1929, N. This disease 
occurs in Puerto Rico. Not proved to be a virus disease. 

TBOFAEOZ.ACEAE 

Tropaeolum majus 

Curly top of sugar beet, Severin & Freitag, California, 1933, NI 
from sugar beet, by E. tenellus. 

Celery virus 1, Wellman, Florida, 1935, I. 

Spotted wilt of tomato, Ainsworth, England, 1933, I. 

Tropaeolum peregrinum 

Curly top of sugar beet, Severin & Freitag, California, 1933, I, 
Spotted wilt of tomato, Ogilvie, England, 1935, N. 


UMBEMiIPEBEAB 


Ammi majus 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata. 


Anethum graveolens 

Aster yellows, Kunkel, N. Y. 1925, NI, from C. chinenm. 
Curly top of sugar beet, Severin, California, 1929, I. 
Celery virus 1, Wellman, Florida, 1935, I. 
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Anethum GRAVEOLENS DULCE 

Mosaic, Poole, New Jersey, 1922, N. 

Aster yellows, Kunkel, N. Y. I from C. chinensis. 

Curly top of sugar beet, Severin, California, 1929, I from sugar 
beet. 

California aster yellows, Severin, California, 1929, NI. 

Celerly virus 1, Wellman, Florida, 1935. 

Antriscus cerefolium 

Curly top of sugar beet, Severin, California, 1929, I. 

ApIUM GRAVEOLENS 

Mosaic,Doolittle & Wellman, Florida, 1934, I. From Commelina 
nudiflora. In 1934, Wellman described this as Celery virus 1. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia 1935, I. 

Celerly virus 1, Wellman, Florida, 1935, I. 

ApIUM GRAVEOLENS RAPACEUM 

California aster yellows, Severin, California, 1929, I. 

Celerly virus 1, Wellman, Florida, 1935, I. 

CORIANDRUM SATIVUM 

Curly top of sugar beet, Severin, California, 1929, I. 

Daucus sp. 

Yellows, Severin, California, 1930, NI. Also on parsley. Carried 
by C. sexnotata, Severin (1932) demonstrated carrot, parsley 
and parsnip yellows due to same virus and transmitted by C. 
sexnotata (C. divisa). He used Daucus carota var. sativa 
Apium graveolens var, rapacens, Apium graveolens var. dulce, 
Petroselinum hortense var. radicosum, and Pastinaca sp. 
Whetzel reported a yellows disease of carrot in New York in 
1929 but it was probably different from the one that Severin 
studied. 

Daucus carota 

Aster yellows, Kunkel, N. Y. 1931, I. 

Celerly virus 1, Wellman, Florida, 1935, I. 

Daucus carota var. sativa 

California aster yellows, Severin, California, 1932, NI. 

Tobacco mosaic, Grant, Winconsin, 1934, I. 

Didbcus caerulens 

Aster yellows, Kunkel, N. Y. 1925, from €. chmensis. 
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Didiscus pusillus 

Aster yellows, Kunkel, N. Y. 1931. 

Foeniculum dulce 

Curly top of sugar beet, Severin, California, 1929, I. 

Foeniculum vulgare 

Celery virus 1, Wellman, Florida, 1935, I. 

Levisticum paludapifolium 

Aster yellows, Kunkel, N. Y. 1931, I. 

Pastinaca sativa 

Aster yellows, Kunkel, N. Y. 1931, I. 

California aster yellows, Severin, California, 1932, NI. 

Petroselinum hortense 

Curly top of sugar beet, Severin, California, 1929, N. 

California aster yellows, Severin, California, 1932, I. Also on 
vars. crispus and radicosum. 

Celery virus I, Wellman, Florida, 1935, I. 

Pinpinella anisum 

Aster yellows, Kunkel N. Y., 1925, IN from C. chinensis. 

SCANDIX PECTEN-VENERIS 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 

Traciiyme caerulea 

Curly top of sugar beet Freitag & Severin, California, 1929, I. 


ULMACEAE 


Ulmus sp. 

Mosaic, Salmon & Ware, England, 1928. 


Described in 1925. 


Ulmus glabra 

Mosaic, Rankin, N. Y. 1931, N. 


Ulmus pumila 

Mosaic, Rankin, N. Y. 1931, N. 


tJBTlOAOEAE 

UrTICA DIVICA 

Mosaic, Ogilvie, England, 1933, N. 

Spotted wilt of tomato, Ogilvie, England, 1935, N. 
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Urtica URENS 

Curly top of sugar beet, Carsner, California, 1919. 

VBJUEBZAirAaBAB 

CSNTRANTHUS CALCITRAPA 

Aster yellows, Kunkel, N. T. 1932, I by C. sexnotata. 

Valerianella locusta outoru 

Curly top of sugar beet, Severin, California, 1929, I. 

VEBBENIAOBAE 

Verbena vinitera , 

Mosaic, Straviak, Czechoslovakia, 1931, N, Gardner & Whipple, 
California, 1935,1. 

VIOLAOBAE 

Viola cornata 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
Viola tricolor hortensis 

Curly top of sugar beet, Freitag & Severin, California, 1933, N. 


VITAOEAS 


Vms sp. 

Mosaic, Smolak, Czechoslovakia, 1926, N. 

Leaf roll, Petri, France, 1929, N. May be same as “roncet”, 
“court nou4”, Eesigkrankheiten, etc., which have been re- 
ported by several workers. 


ZmOIBSBAOEAE 

Elettaria oardanomuh 

Mosaic, Eulkami, India, 1924, N. 



index of the vectors of virus diseases of plants 


By Mei/VIlle T. Coos, Plant Pathologist 
Agricultural Experiment Station, Bio Piedras, Puerto Bico. 

This index, like that of the host plants of virus diseases, presented 
far more difficulties than were anticipated by the compiler. This 
was due to two causes, vis., (1) The compiler did not have access 
to all the original records, (2) Some of the records were incomplete 
in that they gave the generic name only, or the common names only. 

The original plan was to give the first record only but in some 
cases it has appeared desirable to gfve additional records. The 
names of insects given are, for the most part, those that were used 
by the authors but in some cases the synonyms (or most recent 
names) are given in parenthesis. As a result of following the 
the records of the authors, some genera appear under two names. 
The compiler has used the latin names of the hosts in some cases 
and the common names in others. This will be found to correspond 
in most cases with the original records or with the reviews and 
abstracts that have been consulted. 

The compiler has several records that have been omitted be- 
cause of incomplete data. If the readers of this index will send their 
corrections and additions to the writer, they will be used in a sup- 
plement. 

The compiler wishes to express his thanks to the many workers 
who have read this manuscript and made suggestions and addition. 

Acksatogalua sanguinolenta 

1927. Curly top of sugar beet from beet to beet. This insect 
was latter 1927 found to be Agallia stricticollis. Reported by 
Fawcett in Argentina. Fawcett stated that Eutettix ienella 
does not occur in Argentina. 

Aqauja stkictioolus 

1927. Curly top of sugar beet from L. e$culentum to L. esculen- 
turn. Fawcett, Argentina. 

Aiamih. BANGnmoiiEirEA 

195M1. Yellow dwarf foom Potato to potato. Black, N. Y. 

407 
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Aleybodidae (undetermined) 

1931. New virus disease, N, tabacum to N. tabacum, Storey^ 
South Africa. 

1932, Kroepoek, curl and crinkle, N, tabacum to N, tabacum, 
Thung, Dutch East Indies. 

1932. Mosaic, Manihot to Manihot, Kulfcrath and Gu&quiere, 
Africa. 

Amphoropiiora rubi 

1924. Hed raspberry mosaic. Raspberry to raspberry, Bennett, 
Michigan. Wilcox & Smith, 1924. Bennett of Michigan (1932) 
reported that this species transmitted both yellow mosaic and 
red raspberry mosaic. 

1930. Yellow mosaic, Raspberry to raspberry, Bennett, Michigan 

Amphorophora rubicola 

1927. Red raspberry mosaic, Raspberry to raspberry. Rankin, 
New York. 

Amphorophora sensiorata 

1932. Red raspberry mosaic, Raspberry to raspberry, Bennett, 
Michigan. 

Anuraphis tulipae 

1934. Breaking, tupils to tulips, McKenny Huges, England, 
Transmited in bulbs in stores bxit not from growing plant 
to plant. 

Aphis sp. 

1919. Leaf roll, net necrosis, spindlings tuber, mild mosaic, 
leaf rolling mosaic, severe mosaic, unmottled mosaic, potato 
to potato, Schultz, Folsom, Hildebrant & Hawkins, Maine. 

1921. Mosaic, beets to beets, Robbins, Colorado. 

Cucumber aphid 

1925. Mosaic, Physalis pubescens to Physalis pubescens and C. 
sativus, Walker, U. S. 

Aphis pabae (-A. rumicis) 

1927. Mosaic, sugar beet and spinach to same. Schaffnit, 
Germany & Boning, Germany. 

1927. Mosaic, potato to potato, Elze, Holland. 

1929. Mosaic, Vicia faba to P, vulgaris, Anthyllis vulveraria, 
T. pratense, T. hybridum, T, repens, T, agrarium, MdUotus 
edtisima, sweet pea and lupins, Merkel, Germany. 
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1929. Mosaic, Lupins to peas, sweet peas and Y. fabae, Merkel, 
Germany. 

1919. Mosaic. Phaseolus vulgaris to F. fabae and Lupins, 
Germany. 

1929. Leaf roll, 8. tuberosum to 8, tuberosum, Elze, Holland. 

1930, Mosaic. Spinach to spinach. Volk, Germany. 

1930. Mosaic, Sugar beet to Chenopodium album, Amaranthus 
retroflexus and 8onchus arvensis. Novinenko, Ukraine. 

I 

Aphis porbsei (-Myzus pragaefolii) 

1928. Dwarf, Fragaria sp. to Fragaria sp., Plakidas, U. S. 

Aphis gossypii 

1916. Mosaic, C. sativus to C, sativus, Doolittle & dagger, 
working independently, U. S. 

1925. Mosaic, Micrampelu lobata to C, saiivus. Doolittle and 
Walker, U. S. 

1928. Mosaic, Gladiolus to Gladiolus, Dosdall, Minnesota. 

1931. Mosaic, CommeMna nudiflora to celery and cucumber, 
Doolittle, U. S. 

1932. Dwarf, Onion to onion, Drake, Tate & Harris, Iowa. 

1934. Stunt, Lily to lily, Pape, Germany. 

1934. Mosaic, 0. nudiflora to Apium graveolens and P. logascae, 
Doolittle & Wellman. 

1934-1935. Celery virus 1, Celery and C, nudiflora to many 
host species, Wellman, Florida. 

Aphis laburni (-A leguminosae) 

1925. Rosette, Arachis hypogea to A. hypogea. Storey & Bot- 
tomley. South Africa. ‘‘Krulziekte'' of «Iava (Rutgers 
1913) may be same as rosette, bunching and bunting. Also 
reported by Brooks in Gambia. 

1927. Mosaic, Lily to lily, Ogilvie, Bermuda. 

Aphis maidis 

1920. Sugar cane mosaic. 8accharum officinarum to 8, of- 
flcinarum, Brandes, U. S. 

1920. Com mosaic, Zea mays to Zea mays. 

1929. Corn mosaic, Sorghum arundinaceum to 8. arundinaceum, 
Storey, South Africa. 

1929. A virus disease of grasses that does not attack sugar 
cane (grasses to grasses) , Storey, South Africa. 
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Aphis bhamni 

1927. Leaf roll potato to potato, Elze, Holland. 

1927. Crinkle potato to potato, Elze, Holland. 

1928. Mosaic Trifolium repens to potato, van der Menlen, 
Holland. 

Aphis bubiphiua 

1922. Mosaic, Raspberry to raspberry, Dickson, Canada, Dick- 
son stated that the insect was not determined but “it 
is highly probable that it was Aphis rubiphUa.” Rankin 
reported proof in 1923 but in 1931 stated that yellow mosaic 
was not transferred by A. rubiphUa. Bennett (1932) said 
that the literature regarding Aphis rubiphUa was contra- 
dictory and in a letter to the compiler (Nov. 20, 1934) states 
positively that this insect is not a vector of mosaic but that 
it is a vector of curl. Grainger and Angood (1931) of 
England reported positive results in transferring mosaic from 
wild raspberry (Rubus idaeus) to same. 

1922. Yellow leaf curl and mosaic, red raspberry to red rasp- 
berry. Rankin, Hockey and McCurry, Canada. Rankin 
said later that this insect does not transmit mosaic. 

Aphis buuiois (-A. fabab) 

1918. Mosaic, or blight, Spinach to spinach, McClintock & 
Smith, Virginia. 

1930. Deformed leaf. Beets & Spinach to beets & spinach. 
Boning, Germany. 

1930. Deformed leaf, Rumex obstusifolius & R. crispus to R. 
obtusifolms & R. crispus, Boning, Germany. 

1930. Mosaic, Beans to bean, Fajardo, Wisconsin. 

1932. Yellow dwarf. Onion to onion, Drake, Harris & Tate, 
Iowa. 

Aphis sambuoi 

> 1930. Dwarf, 8ambu<ius nigra to 8. nigra, Blattny, Czechoslo- 

vakia. 

Aphis spiraobab 

1931. Witches’ broom, Holodiseus discolor to H. discolor, ZeUer, 
Oregon. 

ASTEBOOHITOH VAPOB^dORUM 

1927* Mosaic, potato to potato, K M. Smith, England. Some 
evidence in greenhonpn. 
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BaiiClotha mbHiA (-Cioaduuna mbila) 

1924. Streak of sugar cane. Sugar cane and com to sugar 
cane and com, Storey, S. Africa. 

BEMISU QOSSTPIPERDA 

1931. Leaf curl. Cotton to cotton, Elirkpatrick, Sudan, Leaf 
curl and crinkle are the same. 

1932. Leaf curl, N. tdbacum to N. tabacum. Storey, South 
Africa. Disease is probably same as “kroepoek”. Also 
occurs on Zinnia degans. Vector discovered by Storey of 
South Africa and Thung at Klaten at about same time. 

BeUISIA MOSAICIVECTI 

1932. Mosaic, Cassava to cassava. Gh^squiere, Belgian Cqngo. 

Breviocobyne bBassicae 

1930. Mosaic, Cmcifers to crucifers, Clayton, New York. 

CAliOCOBIS BIPUNCTATUS 

1923. Leaf roll, potato to potato, Murphy, Ireland. 

CaLOOOBIS TULVOMACUIiATTJS 

1928. Squirt mosaic, Hops to hops, Blattny, Czechoslovakia. 

CaPITOPHORUS 7BAGABIAE 

1934. Stunt, Fragaria sp. to Fragaria sp. Chamberlain, New 
Zealand. 

Capitophobus tetbabhodus 

1927. Dwarf. Blackberry to blackberry, Zeller, Oregon. 

CeBAIONIA TBIPXmCATA 

1924. Mosaic. Cowpea to cowpea, E. C. Smith, California. 

Chlorita tlavesoens 

1930, Virus disease. Hops to hops,«Blattny. In Czechoslo- 
vakia (similar to nettle head in England). 

1930. “Krausel,” Hops to hops, Blattny, Czechoslovakia. 

ClOADULA SEXNOTATA (-CiCADUUNA SEXNOTATA) 

1928. Aster yellows. Aster and celery to aster and celery, 
Eunkel in New York. 

1928. Aster yellows. Asters to parsnip and parsley, Eunkel, 
New York. 

1928. Mosaic, Sugar beet to sugar beet, Novinenko, Ukraine. 

1930. Aster yellows. Carrot & spinach to carrot & Spinach, 
Eunkel, New York. 
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1931. Aster yellows. From Asters to Humvlus japonicus, 
Monolepis chenopodioides, Abornia umbellata (var. grandi- 
flora), Tetragonia expansa, Dianthus alpinus Hemiaria glabra, 
Lychnis coronaria, L. viscaria, Polycarpon tetraphyllum, Tu- 
nica saxifraga, Vaccaria segitalis, Adonis aestivalis, Papaver 
nudicaule, Cheiranthus, allionii, Malcomia maritima, Radicula 
sylvestris, Potentilla monspeliensis, Limnanthes douglasii, 
Datisca cannabina, Helianthemum chamaeiistus, Blumenbachia 
hieronymi, Cajophora lateritia, Clarkia, elegans, Ammi 
majus, Daucus carota. Didiscus pusiUus, Levisticum paludapir 
folium, Pastinaca sativa, Armeria alpina, Limonium, suworowi, 
Anagallis linifolia. Vinca rosea, Gilia densiflora, G, tricolor, 
Polemonium coeruleum, Phacelia campanularia, P, congesta, 
P. viscida, P. whitlavia, Anchusa barrelieri. A, capensis, 
Dracocephalum ruyschiana, Physostegia virginica, Browallia 
demissa, Hyoscyanus niger, Nicotiana rustica. Petunia hybrida, 
Alonsoa warscewiczi, Collinsia bicolor, Linearia cymbalaria, 
L, maroccana, Maurandia scandens, M. lophospermum, Ve'r- 
bascum hybridum, Veronica peregrina, Didymocarpus hos- 
fieldii, Thunbergia alata. Plant ago alpina, P. fuscescens, P. 
psyllium, Centranthus calcitrapa. Lobelia erinus (var. com- 
pacta) Acroclinium roseum, Anthemis tinctoria, Arclotis 
grandis, Cacalia hastata, Carthamus tinctorius, Charieis hete- 
rophylla. Chrysanthemum cineranifolium. Cineraria hybrida, 
Cirsium oleraceum, Chadanthus arabiscus. Coreopsis lanceo- 
lata, Cosmos bipinnatus, Cousiana hystrix, Echinops dahuri- 
cus, Emilia flammea, Erigeron glabellus, E, linifolius, E, 
speciosus, Ethulia conyzoides, Eupatorium urticaefoUum E, 
perfoliatum, Felicia aethiopica, var. glandulosa, F. amelloides, 
Filago germanica, Flaveria repanda, Galinsoga parviflora, 
Grindelia squarrS^a, Hedy pnois cretica, Helenium autumnale, 
H, biglovii, H, hoopesii, H. nudiflorum, Heliopsis nudiflorum, 
H. laevis, Helipterum manglesii, Hieracium alpinum, Koelpinia 
linearis, Logascaea mollis, Leontodon autumnalis, Leonto- 
podium alpinum, Leptosyne stillmani, Lindheimeria texand, 
Lonas inodora, Mulgedium alpinum, Parthenium integHfoUum, 
Petasites albus, Budbeckia hirta, Sanvitalia procumbens, 
Schukuhria abretanoides, Scolymus hispanicus, SpUanthes 
acmdla, Thelespernm hybridum, Tolpis harha^a, Tr^opogon 
fluccgsus, Tridax Hrsinia 

Zinnia multifloru. By 
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1932. California celery yellows. Celery to celery, Kunkel, New 
York. This vector could not transmit the New York yellows 
to celery. 

1932. Yellow dwarf,. Onion to onion, Drake, Tate & Harris, 
Iowa. 

CiCADULA MBILA. (BaLCLUTHA MBILA) 

1925. Streak. Sugar cane to sugar cane. Storey, South Africa. 

1930. Streak. Sugar cane to Eleusine indica, Zea mays, Digi- 
taria horizontalis, Storey & McClean, South Africa. 

Dactylopinus sp. 

1925. Mosaic. Cucumber, Micrampelis lobata to cucumber. 
Doolittle & Walker, U. S. 

DIABBOTICA DUbDEClMPUNCTATA 

1925. Mosaic. Cucumber, Micrampelis lobata to cucumber. 
Doolittle & Walker, U. S. 

DiABROTICA VITTATA 

1925. Mosaic. Cucumber to cucumber, Doolittle & Walker, 
U. S. 

Disc»nycha trungulabis 

1930. Spindling tuber, potato to potato, Goss, Nebraska. 

Empoasca sp. 

1930. Mosaic. Bean to bean, B. C. Smith and Barker, Haiti. 
It has not been definitely proven that this disease is due to 
a virus. 

Empoasca devastans 

1930. Leaf crinkle. Cotton to cotton, Afzal reported this insect 
as a cause of the disease in Sudan. 

Empoasca fabae 

1931. Leaf roll, potato to potato, Cleveland, Indiana. 

I 

Empoasca (Chlobita) flavescens 

1928. Mosaic. Sugar beet to sugar beet, Novinenko, Ukraine. 

Efitrix cucumebis 

1930. Spindling tuber, potato to potato, Goss, Nebraska. 

1930. Unmottled curly dwarf, potato to potato, Goss, Nebraska. 

1931. Leaf roll, potato to potato, Cleveland, Indiana. (To a 

& 
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ErIOPHYES RIBIS 

1924. Reversion, etc., Ribes to Ribes, Massee, England. 

Exjptery auratus 

1927. Mosaic, potato to potato, K. M. Smith, England. (Some 
evidence.) 

Eupterix auratus 

1926. False blossom, Cranberry to cranberry, Dobroscky, U. S. 

1928. Mosaic, Sugar beet to sugar beet, Novinenko, Ukraine. 

Eutettix tenellus 

1905. Curly top of sugar beet sugar beet to sugar beet. Ball 
was the first to call relationship of this disease and this insect 
but at that time the disease was not known to be due to a 
virus. 

1925. Curly top of sugar beet, Phaseoliis vulgaris to P. vulgaris, 
Carsner, Calif. 

1927. Curly top of sugar beet to tomato. 

1927. Curly top of sugar beet to squash, McKay & Dykstra, 
Oregon, Washington and Idaho. 

Prankliniella sp. 

An obscure and destructive virus disease of tobacco in South 
Africa was reported by E. S. Moore (1932) to be transmitted 
by Frankliniella sp. Distinctive disease of Datura stramo- 
nium, two species of Physalis and Nicandra physaloides are 
transmitted by same insect. 

1933. Virus disease, tobacco to tobacco, Moore, South Africa. 
This disease may be the same as spotted wilt of tomato. 

Frankliniella insularis 

1930. Spotted wilt of tomato, tomato to tomato. Samuel, Bald 
& Pittman. Australia. 

Illinoia. (Macrosiphum) pisi 

1934. Mosaic, Lucerne alfalfa to L. alfalfa^ Weimer, California. 

*■ ' 

IliUKOU BOliANIFOUl (-MACBOSIPHXna QEl) 

1928. Breakmg, Tulips to tulips, McEiay, Brierley & Dykstra, 
U. S. 

1932. Leaf rolling mosaic, potato to potato, McKay & Dykstra, 
Oregon. 

1932. Leaf roll, potato to potato, McKay & Dykstra, Oregcm. 

1933. Mosaic, Bulbous Iris to bulbous Iris, Brierley & Me 
. , IWmrter, 'U. S. 
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Leptinotarse dsgemuneata 

1930. Spindling tuber, Potato to potato, Goss, Nebraska. 

1930. Unmottled curly dwarf. Potato to potato, Goss, Nebraska. 

Lmcus sp. 

1934. Phloem necrosis, coffee to coffee, Stahel, Suriname. 
(Transmission suspected). 

Ltgus pbatensis 

1930. Spindling tuber. Potato to potato, Goss, Nebraska. 

1930. Unmottled curly dwarf. Potato to potato, Goss, Nebraska. 

Maoropis trimaculata 

1932. Peach yellows. Peach to peach. Kunkel, New Jersey, 
Manns of Delaware has given additional evidence on this 
subject. ; 

Maorosiphum sp. 

1927. Mosaic, beets and spinach to beets and spinach, Schaffnit, 
Germany, Boning, Germany. 

1928. Mosaic. Potato to beets, van der Meulen, Holland. 

Maorosiphum gei. (-M. solanifolh) 

1927. Mosaic, Potato to potato, K. M. Smith, England. 

1930. Breaking, tulips to tulips, McKenny Hughes (less impor- 
tant than Myzus persicae). England. 

1930. Red streak break, McKenny Hughes, England. 

1931. Leaf roll. Potato to potato, Whitehead, ifngland. 

1932. Yellow dwarf. Onion to onion, Drake, Tate & Harris, 
Iowa. 

1934. Self breaking, tulips to tulips, McKenny Hughes, 
England. 

1935. Virus disease. Primula oibconia to Datura stramonium, 
K. M. Smith, England. 

Maorosiphum pisi. 

1929. Mosaic, Trifolium pratense to P. vulgaris & peas. Sweet 
peas to P. vulgaris & Lupins. Peas to P. vulgaris, sweet pea, 
T. pratense & Lupins, Vtcia fdba to P. vulgaris, sweet pea, 
AnthyUis vulneraria, T. pratense, T. hybridum, T. Agrarium, 
MelUotus altissima & Lupins, Sweet pea to peas & T. pratense, 
T. pratense. Peas to V. faba. Lupins to sweet pea & V. faba. 
Merkel, Germany. 

1990. Morale of cucumber (Spinach blight). Spinach & cu- 
cumber to Spmach y cucumber. Hoggan, Wisconsin. 
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1930. Mosaic. Spinach to Spinach, Volk, G^e^many. 

1935. Mosaic, Pea to broad bean, garden pea, sweet pea and 
Canadian field pea. Osborn, New Jersey. 

Macrosiphum SOLANIFOUI (-M. GEl) 

1918. Blight or mosaic. Spinach to spinach, McClintock & 
Smith, Virginia. 

1919. Mosaic, Potato to potato, Schnltz, Folsom, Hildebrant & 
Hawkins, Maine. 

1922. Mosaic bean to bean. Nelson in Michigan and Fajardo in 
Wisconsin working separately. 

1923. Mild mosaic, alone and in combination with leaf roll 
and spindling tuber. Potato to potato. Schultz & Folsom, 
Maine. 

1930. Cucumber mosaic, Tobacco to Spinacia oleoracea, Hoggan 
Wisconsin. 

1930. Cucumber mosaic. Tobacco to tobacco and other Solaria- 
ceae, Hoggan, Wisconsin. 

1933. Rugose mosaic. Potato to potato, Koch, Wisconsin. 

1934. Tobacco mosaic, Tobacco to many Solanaceous plimts, 
Hoggan, Wisconsin. 

1933. Cucumber mosaic. Cucumber to Spinach and tobacco, 

Melanoplus sp. 

1928. Spindling tuber, Potato to potato, Goss, Nebraska. 

1928. Unmbttled curly dwarf, potato to potato, Goss, Nebraska. 

Moonia abimaculata 

1933. Spike disease, Santalum album to S. album. 

Myzus circuhflexus 

1931. Cucumber mosaic. From tobacco and tomato, Hoggan, 
Wisconsin. 

1931. Leaf roll. Potato to potato, Whitehead, England. 

1932. Crinkle mosaic. Potato to potato, McKay & Dykstra, U. S. 

1933. Virus A. Potato to potato, Loughnane, Ireland. 

Myzus PRAQAEFOLH 

1927. Witches’ broom, strawberry to strawberry, Zdler, Ol^n. 

. 1927. Xanthosis or yellow, strawberry to strawbMry, Plidddesi, 

'Cidifomia. 

■MyZPS PEIiAEQONn 

1928. Broking, folipii to 
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1932. Leaf rolling mosaic, Potato to potato, McKay & Dykstra, 
U. S. 

1932. Leaf roll, Potato to potato, McKay & Dykstra, U. S. 

Myzus persicae 

1917. Mosaic, Tobacco to tobacco, Allard, D. C. 

1918. Mosaic, Lettuce to lettuce, dagger, U. S. 

1919. Mosaic, Potato to potato, Schultz, Folsom, Hildebrant & 
Hawkins, Maine. 

1921, Mosaic, Chinese mustard and turnip to Chinese mustard 
and turnips, Schultz, Maine. 

1921. Mosaic, Beets to beets, Robbins, Colorado. 

1923. Leaf roll, Potato to potato, Murphy, Ireland. 

1927. Mosaic. Potato to potato, K. M. Smith, England. 

1927. Crinkle, potato to potato, Elze, Holland. 

1928. Mosaic, beet to beet, van der Meulen, Holland. 

1928. Mosaic. Potato to Trifolium repens, van der Meulen, 
Holland. 

1928. Breaking, Tulips to tulips, McKay, Brierley & Dykstra, 
Oregon. 

1929. Cucumber mosaic. Tobacco to susceptible Solanaceae, 
Hoggan, Wisconsin. 

1929. Internal parenchyma mosaic. Potato to potato, Qxianjer, 
Thung & Elze, Holland. 

1929. Potato mosaic. Potato to tobacco, K. M. Smith, England. 
Produced symptoms which he believed to be the same as 
tobacco ring spot in United States. 

1930. Mosaic, Bean to bean, Fajardo, Wisconsin. 

1930. Mosaic, Spinach to spinach, Volk. Germany. 

1930. Deformed leaf. Spinach to spinach, Boning, Germany. 

1930. Deformed leaf, Rumex ohtusifolius & 2?. Cripus to iJ. 
obtusifolius & R, crispus, Boning, Germany. 

1930. Cucumber mosaic. Tobacco to Spinach and spinach 
to spinach, Hoggan, Wisconsin. 

1930. Fern leaf (Cucumber mosaic) tomato to tomato, Mogen- 

dors, 

1930. Bed streak, Tulip to tulip, McKenny Hughes, England. 
On the variety. President.* 

1930. Red streak, Tulip to tulip, McKenny Hughes, England. 

1930. Crinkle, Potato to potato, K. M. Smith, England. On 
the variety, President. 

1930. Leaf roll, Potato to Capsicum sp. Datura stramonium, D. 
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tatula, Lycopersicon esculentum, Salanum dulcamara, 8. 
nigrum, Dykstra, U- S. 

1930. Pseudonetnecrosis, Potato to potato, Quanjer, Thung & 
Elze, Holland. 

1931. Mosaic, Tomato to tomato, Cleveland, Indiana. Not first 
record. 

1931. Tobacco mosaic, tobacco to many Solanaceae, Hoggan, 
Wisconsin. 

1932. Yellow dwarf. Onion to onion. Drake, Tate & Harris, 
Iowa. 

1932. Hy II, III and IV. Hyoscyamus niger, to H. niger. 
Halmilton, England, K. M. Smith says that these viruses are 
same as viruses X and Y. 

1932. Rugose mosaic, Potato to potato, McKay & Dykstra, U. S. 

1932. Leaf rolling mosaic, Potato to potato, McKay & Dykstra, 
U. S. 

1933. Mosaic, Dahlia to dahlia, Brierley, New York. 

1933. Virus A. Potato to potato, Loughnane, Ireland. 

1933. Rugose mosaic. Potato to potato, Koch, Wisconsin. 

1931. Breaking. Tulips to tulips. McKenny Hughes, England. 

1933. Cucumber mosaic, cucumber to spinach. Hoggan, 

Wisconsin. 

1933. Cucumber mosaic. Tobacco and Spinach to spinach., 
Hoggan, Wisconsin. 

1934. Mosaic, Bulbous iris to bulbous iris, Brierley & Mc- 
Whorter, U. S. 

1934. Yellow dwarf, Potato to potato, Koch, Wisconsin. 

1934. Self breaking, Tulips to tulips, McKenney Hughes, 
England. 

Myzus pseudosol anii 

1925. Mosaic, Potato to potato, Murphy & McKay, Ireland. 

1931. Cucumber mosaic, Tobacco to tomato, Hoggan, Wis^ 
consin. 

"'1934. Tobacco mosaic, Tobacco to many Solanaceae., Hoggan, 
Wisconsin. 

1934. Narrow leaf. Tomato to tomato, Chamberlain, New 
Zealand. 

NePHOTETTIX APICALIS Var‘ CINCTICEPS 

Dwarf, Rice to rice. This is the first TCcord of transmission of 
a virus disease by an insect, and was made by Takata; It w^ 
at first supposed tiiat the insects Wei*e the 
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but later studies by Takami (Joum. Jap. Agri. Soc. Na 
241 : 22-30, 1901, (in Japanese) reported that it was a carrier. 

Orthesia insignia 

1932. Virus disease, Ephiphyllum truncata to E, truncata. 
Blattny & Vukulov, Czechoslovakia. 

Orthezia utricae 

1924. Mosaic. Clerodendron fragans to C. fragans, Blattny, 
Czechoslovakia. 

Orthotylus plaosparus 

1928. Virus disease, Sugar beet to sugar beet, Novinenko, 
Ukranine, . 

Pentalonia nigronervosa 

1925. Bunchy top, Banana to banana, Goddard, Australia. 

1926. Bunchy top, Manila hemp {Musa textilus) to Manila 
hemp. Ocfemia, Philippine, Islands. 

1930. New virus disease, banana to banana, Magee, Australia. 

Peregrinus maidis 

1922. Mosaic, Corn to corn. Kunkel, Hawaii. This iposaic is 
different from sugar cane mosaic. This insect does not 
transmit sugar cane mosaic. May be same disease as corn 
stripe of Stahl. 

1927. Corn stripe, Corn to corn, Stahl, Cuba. 

Perkinsiella saccharicida 

1933. Fiji disease. Sugar cane to sugar cane. Mungomery & 
Bell, Australia. 

Perkinsiella vastatrix 

1933. Fiji disease, Sugar cane, to sugar cane. Ocfemia, Hur- 
tado & Hernandez, Philippine Island. 

PlESMA (ZOSMENUS) QUADRATA 

1928. Leaf curl. Beets to beets. Boning, Germany. 

POECIIX)SCYTUS COGNATUS 

1928. Mosaic, Sugar beet to sugar beet. Novinenko, Ukraine. 

Protoparce sexta 

1925; Mosaic, Tobacco to tobacco, Elmer, Iowa. 

Pseudococcus citri 

1928. Mosaic, Tobacco and tomato to tobacco and tomato, 
ditsky, U. S. 
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Pseudococcus maritima 

1925. Mosaic, Many hosts to many hosts. Elmer, Iowa. 

RhOPALOSIPHUM (MyZUS) PERSIC ae 

1918. Blight. Spinach to spinach, McClintock, Virginia. 
Rhopalosiphum prunipolia 

1932. Yellow dwarf. Onion to onion. Drake, Tate & Harris, 
Iowa. 

Rhopalosiphum rubi 

1927. Virus disease, Raspberry to raspberry, Blattny, Czecho^j* 
lovakia. 

Systena elongata 

1930. Spindling tuber, Potato to potato, Goss, Nebraska. 

1930. Unmottled dwarf, Potato to potato, Goss, Nebraska. 

Tetranychus telarius 

1931. Leaf roll, tomato to tomato to some extent. Cleveland. 
Indiana. 

Thrips minuta var. putemansi 

1926. Mosaic,Sugar cane to sugar cane. Costa Lima, Brazil, 
Thrips tabaci 

1927. Spotted wilt of tomato. Tomato to tomato, Pittman, 
• Australia K. M. Smith (1932) transmitted this disease by this 

insect to many hosts in England, Gardner & Whipple (1934 
and 1935), transmitted the disease by this insect to many 
hosts in California. 

1931. Yellow spot, Pineapple to pineapple. Lindford, Hawaii 
1931. Streak and necrosis. (Same as pineapple yellow spot). 
Pisum sativus to Emilia flammea (-E. sagittata). Linford, 
Hawaii. 

1931. Leaf roll, Potato to potato to a limited degree. Cleveland, 
Indiana. 

1932. Spotted wilt of tomato. Tobacco to tomato and the 
reverse, K. M. Smith, England. 

1932. Spotted wilt of tomato, Datura stramonium to tomato 
and the reverse. K. M. Smith, England. 

ZtGINA PALLID1FRON8 

1927. Mosaic, Potato to potato, K. M. Smith, England. 
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INVESTIGATIONS CONCERNING CUBAN BIRDS, WITH SPE- 

CIAL REFERENCE TO THEIR ECONOMIC STATUS, AND 

CONSIDERATION OF THOSE WHICH MIGHT BE DE- 

SIRABLE FOB INTRODUCTION INTO PUERTO RICO 

By Stuart T. Danpobth 
Introduction 

The material for this paper was obtained during two short visits 
to Cuba during, the summers of 1933 and 1934. On both trips the 
writer was accompanied by Mr. Virgilio Biaggi, Jr., who assisted in 
the wjork materially by the preparation of specimens and in other 
ways. 

During the periods of both visits it proved impossible to use 
firearms for collecting, due to disturbed political conditions in the 
island. At first we feared we would have to give up any ideas of 
collecting, but that was before we had become acquainted with the 
great skill wrliich many Cuban boys have developed with a slingshot 
or catapult. We found it possible by employing them to obtain al- 
most any bird we wanted, and on occasion in embarrassingly largo 
quantities. 

Itinerary 

In 1933 we arrived at Santiago de Cuba early in the morning 
of June 30, and spent that day in the vicinity of Santiago as guests 
of Mr. G. C. Bucher, who gave us much valuable information, and 
showed us some interesting local birds, in addition to offering most 
generous hospitality. ’ 

July 1 we went by bus along the Carretera Central to Sancti 
Spiritus, observing many birds from the bus en route. We spent 
the day of July 2 at Sancti Spiritus observing birds, and with the 
aid of a local boy who was adept with a slingshot we obtained a num- 
ber of specimens. Sefior Batil Guitart, a distinguished local nat- 
uralist and principal of the ^^Colegio Carlos de la Torre” was of 
great assistance to us in this town, and we took much pleasure in 
examining the collection of natural history specimens he is accp- 
mulating at tl^ school 
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July 3 we continued by bus along the Carretera Central to Ha- 
vana, and on July 5 we continued by train thru Plnar del Rio to 
Guane, in extreme western Cuba. Part of the province of Pinar 
del Rio thru which we passed had been devastated by a hurricane 
three days previously, and in all that part of the island the streams 
were much swollen as a result of the hurricane rains. We reached 
Guane soon after noon, and immediately gathered up some local 
boys and set them collecting birds with slingshots. Towards evening 
they began bringing them in by the scores. The next morning the 
birds came in by hundreds instead of scores, and we had so many 
more birds than it would be possible to skin that we were forced to an- 
nounce that no more would be accepted after noon. At that hour, 
in self defense, we were compelled to lock our doors to keep out the 
additional hundreds that kept arriving despite our announcement. 
Even so before the time came to take the night train to Pinar del 
Rio we were able to skin only the cream of those we had accepted. 

July 7 we went by car to the limestone sierra beyond Vihales, 
where we had an o])portunity to witness an interesting method of 
catching birds alive, employed b}^ birdcatchers who obtain cage bird 
for sale. They work with a very long, slender rod in three sections, 
easily assembled in the field. At the tip they attach a small twig 
dipped in bird lime. They sneak up behind a perching, bird, and 
touch it on the wing with the bird lime. The bird immediately 
falls screaming to the ground, unable to fly, with the twig soaked 
in bird lime attached to its wing. Most of the smaller birds were 
too much glued up by the bird lime to serve as scientific specimens, 
but we obtained a trogon in fine condition by this method. 

July 8 we returned by train to Havana. July 10 and 11 were 
spent in a bus trip from Havana back to Santiago. As the bus had 
frequent attacks of engine trouble it gave us chances for a number 
of unexpected stops where observations could be made. July 12 
we sailed from Santiago for Puerto Rico. 

The second short visit in 1934 we owed to a prolonged stop for the 
purpose of loading sugar at Oaibarien made by a freighter on which 
we were travelling. Due to shallow water, boats loading at Caibarien 
are obliged to anchor near Cayo Prances, fourteen miles from the 
town of Caibarien and the Cuban mainland. Our boat, after skirt- 
ing along the coast of Cayo Santa Maria, arrived at Cayo Prances 
the latter part of the morning of June 14. That afternoon we ob- 
tained permission to take our guns ashore on Cayo Prances, where 
w^e collected a few birds, but found the avifauna very meager. June 
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15 we went ashore at Caibarien, and the next day went by auto- 
mobile to Havana, stopping at intervals for bird observations. We 
returned to Caibarien on June 18, and siient the 19th and most of 
the 20th working around that town. Boys brought us a few speci- 
mens there. We went back to the boat the evening of the 20th, 
and it sailed the afternoon of June 21, but not before we had oppor- 
tunity to collect a few birds that came around the boat, including 
a Leaches Petrel. We observed a few other birds as the boat (*on- 
tinued along the coast that afternoon. 

On these tWo tri])s a total of sixty-seven species of birds were 
observed, and specitnens of thirty- four species were obtained despite 
the prohibition of the use of firearms. 

E(X)nomic Notes 

The stomachs of most of the birds obtained were preserved, and 
later their contents were examined in an effoi’t to learn something 
about the economic status of Cuban birds. Tlie results of this scru- 
tiny are given under the various species in tlie annotated list oT 
birds. Very little has been published on the food habits and e(‘o- 
nomic status of West Indian birds outside of Puerto Bico, so it 
seems desirable to record any bits of information that may be ob- 
lained upon tlie subject. 

At the time of my visit to Guane that region was experiencing 
a severe infestation of cutworms. Apparently a great variety of 
birds were attracted by this abundant and easily available source 
of food, as cutworms were found in the stomachs of eleven species 
of birds collected at this time in amounts ranging from 6.3 to 90.5 
per cent by bulk of their total food. It might be of interest to ap- 
pend a list of these species together with the percentage of total 
food which cutworms formed in each case: 


1. Sturnella MppocrepU 

90.5 

2. Minus polyglottos orpheus 

85. 0 

3. Faloo sparverius sparverioities 

08. 0 

4. Agelaius hvmieralis 

55. 0 

5. Ptiloxena atroviolaaea 

45.0 

6. Mimocichla rubripes ruhripes 

40.0 

7. Icterus hypomelaa 

24.0 

8. Tolmarchus caudifasoiatus 

14.1 

9. Saurothera merlmi 

11.7 

10. Centrus superdliaris superdliaris 

8.8 

11. Colinus ouhanensis 

6.3 


Ptiloxena atro'&iolaoea in an economically notew’orthy bird, due 
both to the large proportion of cutworms eaten, and to the great 
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number of cattle ticks consumed, as many as fifty-eight being found 
in a single stomach. The possibilities of the value of this bird for 
introduction to other places should be considered. 

Special attention is also called to Sawrothera merlim. The stom- 
achs of this species examined were jammed with an enormous num- 
ber of large insects mostly of an injurious nature. One stomach 
contained among other items sixteen large tobacco- worms {Proto- 
pares sexta). At that rate one Saiirothera could save a tobacco 
grower many dollars in the course of a season. Many other birds 
discussed in the pages that follow show very valuable food habits. 

Annotated List 

1. Podilymbm podiceps antillarum Bangs. West Indian Pied- 
billed Grebe. Zaramagiillon. One noted at Palacios July 5, 1933. 

2. Oceanodroma leticorhoa lencorhoa (Vieillot). Leach’s Petrel. 
On June 20 and 21, 1934, about eight w*ere feeding around the 
S.S. *‘Almeria Lyjies” while it w^as anchored half a mile off Cayo 
Prances. On the latter date a female w^as collected, constituting the 
first record of this species for Cuba, and one of the few records 
for the West Indies. 

3. Pelecanus occidentalis occidenialis Linnaeus. West Indian 
Brown Pelican. Alcatraz. Seen at Santiago June 30, 1933; Gayo 
Frances June 14, 1934, and Caibarien June 20, 1934. 

A. Phalacrocorax aurittis floridanus (Audubon). Florida Cor- 
morant. Coma. Common between Cayo Prances and Caibarien 
from June 14 to 20, 1934. 

5. Fregata magnificens rothschUdi Mathews. Man-o-war Bird. 
Rabihorcado. Noted at Santiago June 30 and July 12, 1933; Cayo 
Prances June 14 and 20, 1934; Caibarien June 16, 1934, and Ma- 
tanzas June 16, 1934. 

6. Casmerodius albus egretta (Ghnelin). American Egret. Gar- 
z6n. Two seen at Santiago July 12, 1933. 

7. Egretta thula thula (Molina). Snowy Egret. Garza Blanca. 
One noted at Sabalo July 5, 1933, and one at Cascajal June 18, 1934. 

8. Hydranassa tricolor ruficoUis (Gosse). Louisiana Heron. 
Garza. One seen at Boca de Galafre July 5, and two at Santiago 
July 12, 1933. 

9. Florida caerulea caerule^cens (Latham). Southern Little Blue 

Heron. Gaiito. Common. Observed at the following Idealities: 
Santiago, Palma de Soriano, Bayi^o, Santo Domingo, Manacas, Oee- 
guera, Galafre, Oascajal,^^^^ and Matanzaa 
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10. Butorides virescens maculatus (Boddaert) . West Indian 
Green Heron. Aguaita Caiman. Common. Recorded at Bayamp, 
Sancti Spiritus, Santo Domingo, Camagiiey, Puerta de Golpe, Pinar 
del Rio, San Juan, Sabalo and Oceguera. 

11. Dendrocygm arhorea (Linnaeus). West Indian Tree Duck. 
Yaguasa. One seen near Sabanicu July 1, 1933. 

12. Cathartes aura aura (Linnaeus). Turkey Vulture. Aura. 
Abundant everj' where on the main island. Two seen on Cayo Fran- 
ces June 14, 1934. 

13. Falco sparveriua sparverioides Vigors. Cuban Sparrow Hawk. 
Cernicalo. Common. Noted at many localities. Three were ob- 
tained at Quane July 6, 1933, and two at Caibaricn June 20, 1934. 
This series of five shows specimens grading all the way between the 
typical rufous phase and the typical light phase. The three stom- 
achs from Guahe contained 68 per cent of cutworms; field crickets 
{Qryllus assimilis) j 10 per cent; larvae of Carabid beetles, 10 per 
cent; large ground spiders, 7.3 per cent; and earwigs 4.7 per cent. 
These birds had eaten 56 , 13 and 4 cutworms apiece. 

14. GoUnus cuhanensis (G. R. Gray). Cuban Quail. Codornis. 
Common in the savanna lands. Seen at Ciego de Avila, Sancti 
Spiritus, Placetas, Rinc6n, Salud, Sabalo, Pinar del Rio, Guane, Can- 
delaria and Jiguani. A pair was obtained at Guane on July 6, 
1933. Their stomachs contained 36 per cent of animal matter and 
64 per cent of vegetable matter. The former consisted of 14 Geome- 
trid larvae in one stomach, and a large cutworm, a Coreid bug and 
an Exopthalmoides weevil in the other. The vegetable matter con- 
sisted of small drupes, berries and seeds. 

15. Orus mexicanus nesiotes Bangs and Zappey. Cuban Sand- 
hill Crane. GruUa. One was seen near Ciego de Avila on July .1, 
1933. 

16. Batins elegans ranisdeni Riley. Cuban King Rail. Martillo. 
The martillo was well known and said not to be rare in the vicinity 
of Guane. On July 6, 1933, boys brought me a male which they 
had obtained with a slingshot. This specimen shows the following 
measurements; wing 149.7; tail 56.9; culmen from base 62.0; tar- 
sus 54.5 millimeters. Its stomach contained 2 large aquatic Coleop^ 
tera larvae; 2 Dytiscid beetles (Thermoneces sp.). 1 Hydrophilid 
beetle {Hydi^ous tenehroides) , and 2 Lepidopterous larvae. 

17. lonornis martiniciis (Linnaeus). Purple Gallinule. Galla- 
reta Ami. In 1933 single birds were noted at Bayamo July 1, Pinar 
del Bio July 5, and Paso Real July 8. 
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18. Fidica sp. A coot of some species was seen in a swamp at 
Contramaestre on July 1, 1933. 

19. Jacana spinosa violacea (Cory). West Indian Jacana. Ga- 
llito. Observed in 1933 on July 1 at Contramaestre; on July 5 at 
Paso Real, San Juan and Sabalo; on July 7 at Pinar del Rio; on 
July 8 at Pinar del Rio, Las Ovas and Puerta de Golpe; and on 
July 10 at Matanzas. In 1934 seen June 16 at Manacas. 

20. Charadrius vociferus ternominatus Bangs and Kennard. West 
Indian Killdeer. In 1933 two wiere observed June 30 at Santiago, 
ten July 7 at Pinar del Rio, one July 8 at Vibora, and two were 
obtained July 6 at Guane. The species was observed June 18, 1934, 
at Cascajal and at Santo Domingo. 

21. Larus atricilla Linnaeus. Laughing Gull. Gallego. Small 
numbers were seen around Cayo Franc(% and Caibarien from June 
14 to 21, 1934, and on June 20 a fisherman at Caibarien brought me 
a living immature bird wliich he claimed he had just captured on 
one of the outlying keys. This specimen is now preserved in my 
collection. It was not large enough to have had any extended powers 
of flight, and is strong indication of the breeding of the Laughing 
Gull in this vicinity. 

22. Sterna dougallii dougallii Montagu. Roseate Tern. Gaviota. 
One observed from a boat close to the shore of Cayo Santa Maria 
on June 14, 1934, 

23. Sterna fuscata fuscata Linnaeus. Sooty Teni. Gaviota 
Monja. In 1934 three were observed off Cayo Santa Maria June 14; 
about one hundred off Cayo Frances on June 21, and twelve off Sa- 
gua the same day. 

24. Sterna alhifrons antillarum (Lesson). Least Tern. Two 
seen near Cayo Frances June 14, 1934, and two off Sagua «Iune 21, 
1934. 

25. Thalasseus maximus maxinms (Boddaert). Royal Tern. Ga- 
viota. Two seen from a boat near the coast of Cayo Santa Marla 
June 14, 1934. 

26. Coliumba leucocephala Linnaeus. White-crowned Pigeon. Pa- 
loma Cabeciblanca. Twenty were seen on Cayo Frances on June 
14 and again on June 20, 1934. 

27. Zinaida aurita zenaida (Bonaparte) . Zenaida Dove. Sanjua- 
nera. In 1933 single birds or pairs were noted at Bayamo July 1 ; 
•jS4banacu July 1 ; Herradura July 5, and Jatibopico July 10. 

28. asiatioa (Linnaeus.) White-winged Dove. 
Aliblanca. One seen at Santiago on June 30, and two at Bayamo 
on July 11, 1933. 
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29. Zenaidura macroura macroura (Linnaeus). Cuban Mournini? 
Dove. Rabiche. Abundant and generally distributed on the main 
island, and five were seen on Cayo Frances on June 14, 19J4. 

80. Columhigallinn insularis RidgwXY- Cuban Ground 

Dove. Tojosita. Common and generally distributed, A female w^as 
obtained at Saneti 8piritus July 2, 1983, and another at Guane July 
5, 1983. It w^as noted that the former had the bill dusky, and the 
legs and feet light pink with black claws. 

81. Amazono leucocephala palmariim Todd. Western Ciilia Par- 
rot. Cotorra. While travelling in a bus on the Carretera Central 
near Jatibonico on July 1, 1933 a flock of twelve parrots was noted 
perched on the limbs of a leafless tree close to the I’oadside ; they did 
not take flight wdien the bus passed. A fair number of parrots were 
observed around Sancti Bpiritus on July 2 and 10, 1938, and on 
the latter date one was obtained as specimen. 

82. Aratinga ( uopn (Wagler). Cuban Parocpiet. Periquito. At 
Sancti Spiritus on July 8, 1938, a man (iame in from the country 
on horseback wdth a cage containing about 100 paroquets to sell as 
cage birds. When 1 returned to the town a week later all but two 
had been sold; those I purchased for the sum of ten cents apiece to 
preserve as specimens. From many reports the species is ap])roach- 
ing the point of extermination in many parts of Cuba. 

33. Coccyzus mncncanus mucruumns (Linnaeus). Yellow-billed 
Cuckoo. One observed at Santiago on June 80, 1988, and one on 
Cayo Frances on June 14, 1934. 

M. t^aiirothera merlini d’Orbigny. Cuban Lizard Cuckoo. 
Arriero. A female specimen w^as obtained at Sancti Spiritus on 
July 2, and tw^o at Guane July 5, 1988. The species was also ob- 
served at Vihales, Pinar del Rio, Placetas, and Caibarien. The 
specimen obtained at Sancti Spiritus contained an egg nearly ready 
to be laid. The three stomachs w^ere jammed wdth so much food 
that it seemed surprising a stomach could hold so much, it w^as 
composed entirely of arthropods, mostly insects and their larvae. 
The greater part consisted of Lepidopterous larvae. One stomach 
from Guane contained 22 of them, of a great variety of form and 
size, ranging from 3 large Sphingid caterpillars to 2 small Geome- 
trids. This stomach had also 4 green stinkings (Nezara viridula)^ 
2 large brown stinkbugs {Edessa sp,), 3 cicadas, a bush cricket, and 
a small beetle; also a parasitic nematode worm and 3 pieces of 
gravel. Another stomach (also from Guane) contained 16 large 
larvae of the Tobacco Worm {Protoparce sexta jamaicensis) ; in ad- 
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dition this stomach contained 11 cutworms, a scorpion 35 millimeters 
in length, a Tenebrionid beetle, and a June beetle (Phyllophaga sp.>. 
No agriculturist wiho had seen the contents of this stomach would 
ever want an arriero killed on his property! The stomach from 
Sancti Spiritus contained 5 cutworms, 1 Nezara viridula, and some 
unidentifiable insect fragments. 

35. Crotophaga ani Linnaeus. Ani. Judio. Common. Observed 
at many localities. Specimens were brought in at Ouane. 

36. Chordeiles minor gundlachii Lawrence. Cuban Nighthawk. 
Querequete. Three specimens were obtained at Qoiane on July 5 
and 6, 1933. In addition the species was recorded at Jatibonico on 
July 1, Mendoza July 5, and Ciego de Avila July 10, 1933, and at 
Manacas June 18, 1934. The three stomachs contained exclusively 
insects, of which Cicadas formed 20 per cent, and the balance con- 
sisted of Coleoptera except for one Pentatomid bug {Thyanta sp.) 
amounting to 1.3 per cent. Small June Beetles {Phytalus apicalis) 
formed 37 per cent. Other beetles recognized were larger June Bee- 
tles {Phyllophaga sp.) ; manure beetles {Ataenim sp.) ; Bostrichidae 
{Apate francisca ) ; Click Beetles (Pyrophorus sp.) ; green weevils 
{Exopthalmoides sp.), and Tenebrionidae. 

37. Tachor^m phocnicohia y radii (Lembeye). Cuban Palm Swift, 
Observed in small numbers in July 1933 at Jiguani, Bayamo, Ca- 
magiiey, Ciego de Avila, Jatibonico, Taco Taco, and Cascajal; and ’ 
on dune 16, 1934, at Manacas. 

38. Ricordia ricordii ricordii (Gervais). Cuban Hummingbird. 
Observed at Bayamo July 1, 1933, Vinales July 7, 1933, and on Cayo 
Prances June 14, 1934, and two specimens were obtained at Guane 
July 6, 1933. 

W, Priotelus temnurus temnurus (Temminck). Cuban Trogon, 
Tocoloro. One observed on a limestone hill near Vinales July 7, 
1933 ; it was then captured for us by a birdcatcher with a long polo 
tipped with bird lime. 

40. Todus multicolor multicolor Gould. Western Cuba Tody. 
Pedrera. Observed at Sancti Spiritus on July 2 and Vinales July 
7, 1933. At Guane on July 5 and 6 large numbers were brought in, 
three of which were preserved as specimens. Their stomachs con- 
tained nothing but insect material Small Lepidopterous larvae 
formed 46 per cent, Coleoptera 32 per cent, and snaall Diptera 22 per 
cent of the contents. 

41. Bm^bour and Brooks. Bastern Chdsa 
Tody. Three were noted near Saiita^o June 80, 1933. Their 
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was a clacking clippy-clippy-clip, surprisingly different from that 
of the Puerto Rican bird I had just been hearing. 

42. Xiphidiopicus percnssus percussus (Temminck). Cuban 
Green Woodpecker, Carpintero Verde. At Sancti Spiritus on July 
2, 1933, a pair was observed feeding young in a nesthole in a legu- 
minous tree. The entrance was surprisingly small for the size of 
the bird. The male of this pair was collected with a slingshot. At 
Guane on July 5 and 6 many specimens were brought in. The 
species was observed at Cabaiguan on July 3, and Pinar del Rio 
on July 7, 1933. On Cayo Prances June 14, 1934, one was collected 
at a nest hole in a dead tree in a mangrove swamp. The contents of 
4 stomachs were examined. The three from the main island con- 
tained exclusively vegetable material, consisting mostly of small 
unidentified drupes, and also some splinters of wood, perhaps swal- 
lowed while ^xcjivating a nesting (;avity. The stomach of the bird 
from Cayo Frances was greatly distended with a large ground lizard 
and one small seed. 

43. Centurus superciliaris superciliaris Temminck. Cuban Lad- 
der-backed Woodpecker. Carpintero Jabado. Observed at Matanzas 
on July 3 and at Pinar del Rio July 7, 1933. .At Guane on July 5 
twenty were brought in by boys who had obtained them with sling- 
shots. It was possible to save only two of these as specimens, but 
the stomach contents of six were examined, and found to consist of 
57.2 per cent of animal matter and 42.8 of vegetable. Cutworms 
formed 8.8 per cent of the food; June Beetles (8 in one stomach 
and 9 in another) constituted 22.5 per cent; other Coleoptera and 
their larvae (including a Cerambycid beetle) formed 21 per cent. 
The vegetable matter consisted of the remains of fruits which it 
proved impossible to identify. The above evidence goes to prove 
that this bird does much good to offset its well known injurious habits 
of destroying cultivated fruits and growing corn. 

44. Colaptes chrysocatdostts chrysocaidosus Gundlach. Cuban 
Flicker. Two of these rare birds seen near Bayamo on July 1, 1933. 

45. Nesoceleus fernandinae (Vigors). Pernandina^s Flicker. 
Carpintero Churroso. One seen along the Bayamo-Holguin Road on 
July 1, 1933. 

46. Tyrannus dominicensis doimnicensis (Gmelin). Gray Eing« 
bird. Pitirre. Common and generally distributed on the main is- 
land; noted on Cayo Prances June 14, 1934. Several specimens 
were brou^t in at Guane July 6, 1983, but only one was saved as a 
specimen. Its stomach contained fragments of Coleoptera and gravel. 
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47. Tolmarchus caudifasciatus (d^Orbigny). Cuban Petehai'>. 
Observed at Pinar del Eio and Vinales July 7, and at Gamaguey 
July 11, 1933. At Ghiane on July 5 twenty-five were brought in. 
It was possible to save only two as specimens, but the stomach con- 
tents of seven were examined. One was empty; the others con- 
tained 75.3 per cent of animal matter and 24.7 per cent of vegetable. 
The animal matter consisted entirely of insects and their larvae, 
among which the following were recognized : Cutworms 14.1 per cent; 
crane flies 6.7 per cent; Cryptdcephalus fleabeetles (0. nigrocinctus 
and other species) 10.8 per cent; Meloidae 6.6 per cent; miscella- 
neous Coleoptera 2.2 per cent, and a large cicada 13.6 per cent. The 
vegetable matter consisted mainly of drupes and other small fruits, 
among which were some of Chalcus exotica. 

48. Blacic/us carihaens (d’Orbigny). Cuban Pewee. San Jua- 
nito. Abundant at Sancti Spiritus on July 2, 1933. Three families 
of young just out of the nest being fed by their parents were noted. 
A boy killed seven with a slingshot, all of which Were preserved as 
specimens. The note was recorded in the field as whistled tvheet- 
wheet^\ It was called San Jiianito locally to distinguish it from 
the Myiarchus, which is known as Bobito. The seven stomachs con- 
tained exclusively insects. Hymenoptera dominated, forming 41.2 
per cent, consisting of Eumenid bees {Monohiella atraia) in four 
stomachs, 36 per cent; and Halictid bees {Agapostemon) in two 
stomachs, 5.2 per cent. Lepidoptera came second with 20 per cent, 
consisting of 6 medium-sized moths in one stomach and 1 in another. 
Diptera formed 12.9 per cent, including Syrphid and other flies. 
Coleoptera and Isoptera each formed 7.1 per cent, the latter con- 
sisting of some large black-winged Termites. Hemiptera constituted 
6.0 per cent (a large green stinkbug). Odonata amounted to 5.7 per 
cent (small damselflies). Judging by this sample the species is of 
more or less neutral importance, consuming beneficial as well as in- 
jurious insects. 

49. Prague cryptoleuca Baird. Cuban Martin. Golondrina 
Noted at Santiago, Sancti Spiritus, Manacas, Havana, Pinar del 
Rjo, Matanzas, Ciego de Avila, Caibarien, and on Cayo Frances. In 
the latter locality on June 14, 1934, ten were observed nesting in 
boles in dead trees in mangrove swamps. ’As the boat lay at anchor 
half a mile off Cayo Francfe on June 21, 1934, one kept alighting 
On its flagpole until it was collected. Its stomadi contained 2 dam- 
fieiflies, a small Coreid bug, fragments of Coleoptera, and other u«- 
M^tiflable insects. 
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PetrochelidfOn fulva cavicola Barbour and Brooks. Cuban 
Cliff Swallow. Golondrina. Many were observed apparently nest- 
inf on hifh limestone cliffs near Vinales July 7, 1933. That same 
year the species was recorded at Santiago on June 30 and July 12 j 
at Sancti Spiritus July 1~3; at Bacunagua and Palacios on July 5, 
and a male was obtained at Guane on July 6. At Caibarien June 
15-20, 1934, these swallows were abundant, nesting under the eaves 
of houses in the town. An adult and a juvenile specimen were 
obtained there on June 20. Two stomachs contained nothing but 
finely comminuted Diptera and Coleoptera. 

51. Corvus nasicus Temminck. Cuban Crow. Cao Montero. A 
pair was seen near Esperanza on July 3, 1933. 

52. Mimiiit polyglottos orpheus (Linnaeus). Cuban Mockingbird. 
Sinsonte. Abundant and widely distributed. A single mockingbird 
heard singing on Cayo Frances June 14, 1934, may have been this 
species. At Guane on July 6, 1933, many adults and nestlings were 
brought in, but it was possible to jireserve only one adult as a speci- 
men. Its stomach contained 11 cutworms (85 per cent) and 1 drupe. 

53. Mmiocichla ruhripes ruhripcs (Temminck). Western Cuba 
Thrush. Zorzal Real. Ten were seen at Sancti Spiritus on July 2, 
1933. Several were brought in at Guane on July 5, 1933, one of 
which was preserved as a specimen. A flock of six was seen at Re- 
medios on June 16, 1934. Two stomachs from Guane contained 90 
per cent of insects and 10 per cent of fruit. Cutworms amounted 
to 40 per cent. One stomach contained 3 large Staphylinid beetles. 

54. Polioptila lemheyei (Gundlach). Cuban Gnatcatcher. Sin- 
sontillo. On July 2, 1933, my friend Mr. G. C. Bucher of Santiago 
took us to a place near the shore of Nispero Bay, east of Santiago, 
where w^e observed two of these little birds singing their sprightly 
song in the dry brushy coastal growth. The birds flitted about ac- 
tively, and when singing perched on rather conspicuous perches in 
the bushes, but soon moved on to another spot to continue their 
song. Mr. Bucher tells me that the species is locally very common 
in this region. 

55. Vireo calidris barbatula (Cabanis). Black-whiskered Vireo. 
Bien-te-veo. In 1933 observed at Santiago, Cobre, Sancti Spiritus, 
Guane, and Vinales ; and in 1934 at Caibarien, Several were brought 
in at Guane, and one was saved as a specimen. It had eaten some 
small red berries. 

56. Vireo gundlacMi Lembeye. Gundlach 's Vireo. Juan-chivi. 
In 1933 noted at Sancti Spiritus July 2, Guane July 6, and Vinales 



432 THE JOURNAL OP AGRICULTURE OP THE UNIVEBSiTY OF P. B. 

July 7. A specimen was obtained at Guane. Its stomach contained 
two rather small cicadas, a berry, and a drupe. On Cayo Frances 
June 14, 1934, two were observed, one of which was secured, but it 
was too much damaged by the shot to save as a specimen. 

57. Passer domesticus domesticus (Linnaeus). English Sparrow, 
Common in cities and towms at least as far east as Ciego de Avila. 
Other towns in which it was noted as being common are Guane, 
Pinar del Rio, Havana, Sancti Spiritus and Caibarien. 

58. Agelaius httimeralis (Vigors). Cuban Red-winged Blackbird. 
Mayito. In 1933 observed at Sancti Spiritus July 2 ; S&balo July 5 ; 
Guane July 6; and Bacunagua July 8 (flock of 200), and in 1934 
at Remedios and Cascajal on June 16. Pour were brought in at 
Guane, Two stomachs contained cutworms 55 per cent and grass- 
hoppers 45 per cent. 

Icterus hypomelas (Bonaparte). Cuban Oriole. Soli bio. 
Common. At Sancti Spiritus on July 2, 1933, a pair was observed 
feeding a family of three young scarcely able to fly. One of the 
young was collected with a slingshot. At Guane on July 5, 1933," 
twenty were brought in, in all plumages, including many nestlings. 
Three of the Guane birds were preserved as specimens. In addition 
to the localities mentioned. Orioles were observed at Holguin July 1, 
Vinales and Pinar del Rio July 7; Bacunagua July 8, 1933; Ta- 
guayabon June 16, and Santa Clara June 18, 1934. Pour stomachs 
contained 76.2 per cent of Lepidopterous larvae (24 per cent being 
Cutworms, 17.5 per cent Pyralids, and the rest miscellaneous) ; 12.5 
per cent of other insect remains; 7.5 per cent of white eggshell; 
and 3.8 per cent of minute seeds. 

60. Holoquiscalus jamaicensis caribaeus Todd. Western Cuba 
Wedge-tailed Grackle. Chinchiguaco. Observed in 1933 at Col6n 
on July 3, Rinc6n July 5, San Francisco on July 10. 

61. Holoquiscalus jamaicensis gundlachU (Cassin). Eastern Cuba 
Wedge-tailed Grackle. Observed at Baire, Bayamo> Holguin and 
Ciego de Avila on July 1, 1933. On June 14, 1934, a female was 
collected from a flock of ten on Cayo Prances. It had eaten some 
Infuse from fish being cleaned by some of the inhabitants near the 
l^ore. 

62. PtUoxena atroviolacea (d’Orbigny). Cuban Grackle. Toti 
Common. Observed in 1933 at Palma Soriano, Sancti Spiritus, Ss- 
peranza, Guane, Vinales, Pinar del Bio, Candelam and San Fran- 

a^ 1934 at Bemedios, Oanm Juan! and Santa Clara. 

on July 5, 1^3, 
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; stomachs from that locality contained 72 per cent of animal matter 
and 18 per cent of vegetable matter. All three stomachs contained 
cattle ticks which were identified by the U. 8. Bureau of Entomology 
as Boophilus annulatus australis. One was found in one stomach, 
six in another, and fifty-eight in the third; together they constituted 
16.6 per cent of the food. All three stomachs also contained cut- 
wiorms (seven, twelve, and sixteen), forming 45 per cent of the food. 
A Diaprepes weevil and some Coleopterous larvae formed the balance 
of the animal material. The vegetable matter consisted of some 
unidentifiable fruits. Judging by the large numbers of cattle ticks 
and cutworms eaten, this species appears to be highly beneficial. 

63. Siurndla magna hippocrepis (Wagler). Cuban Meadowlark. 
Sabanero. Abundant throughout the pasture and savanna lands. 
The song is very loud, resembling that of 8, neglecta somewhat in 
that respect, but otherwise more like that of 8. magna magna. Six 
were brought in at Guane on July 6, of which two were preserved 
as specimens. Eleven cutworms in one stomach and twenty-four in 
the other formed 90.5 per cent of the food. The balance was com- 
posed of a cockroach, a weevil, and two hard black seeds. 

64. 8pindalis pretrei (Lesson). Cuban Spindalis. Cabrero. At 
Vinales on July 7, 1933, a male was observed singing in rank vege- 
tation by a stream. The song was recorded in the field as a wiry 
swee-swee-sweet-sweester, a little louder and not quite so high pitched 
as the song of 8, portoricensis, 

65. Tiaris olivacea olivacea (Linnaeus). Yellow-faced Grassquit. 
Cencerinico in Oriente; Barbito in Santa Clara. Common and gen- 
erally distributed. Specimens were obtained at Sancti Spiritus July 
2, 1933, and at Guane July 6, 1933. Stomachs contained small seeds, 
mainly leguminous. 

66. Tiaris canora (Gmelin). Melodious Grassquit. Toraeguin. 
In 1933 one was noted at Holguin on July 1, and on July 5 at Guane 
six were brought in, three of which were preserved as specimens. 

67. Melopyrrha nigra (Linnaeus). Cuban Black Pinch. Ne- 
grito. Eight were brought in and twfo preserved as specimens at 
Guane on July 5, 1933. The stomachs contained small seeds and 
sand for grinding purposes. 

f^rimyTAiagfl ON THE INTEODUCOXON OP CUBAN BiRDS InTO PUERTO EiCO 

In general the writer does not approve of introducing birds or 
other animals from one place to another. In many cases such in- 
troductions have been followed by sad consequences, witness the 
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introduction of the mongoose into the West Indies, of the English 
Sparrow and Starling into the United States, of the Mynah into 
Hawaii, and of Rabbits into Australia. Animals which may be 
harmless or actually beneficial in their natural homes, when trans- 
planted to a new region where different biological factors are in- 
volved, and where they do not have their natural enemies to keep 
their numbers within bounds, may become excessively abundant and 
devlop new and extremely injurious habits. However, there are a 
few species which it is scarcely believable could become injurious, 
and which might be very desirable for introduction purposes, a real 
need being felt for birds which occupy certain particular niches in 
the economic scheme. 

One important fact must be borne in mind in connection with 
any attempted bird introductions into Puerto Rico. Due to the 
prevalence of the mongoose here the introduction of any gi*ound- 
nesting birds would be extremely inadvisable, as the mongoose would 
exterminate them before they ever had a chance to become estab- 
lished. That has already happened in the case of the Quail, which 
were introduced a short time before the mongoose was brought in. 
This state of affairs is much to be regretted, as there are many useful 
and attractive birds which would be most desirable for introduction 
excej)! for this condition. 

In the lines which follow discussion will be found of a number 
of species of Cuban birds which have been mentioned in connection 
with various projects for the introduction of birds into Puerto Rico, 
or which occur to the writer as being possibly desirable for introduc- 
tion. In connection with each, reasons are given to show why the 
bird in question might be desirable or undesirable, and a suggestion 
of some of the obstacles which might have to be overcome in con- 
nection with the introduction of some of them. 

Phoenicdpterus ruber Linnaeus. Flamingo. Flamenco. Many 
suggestions have been made for the introduction of the Flamingo, 
but that would be highly impracticable. Flamingoes once occurred 
here, but became locally extinct many years ago due to persecution, 
as they cannot endure densely inhabited regions. They cannot live 
long at fresh water lakes due to lack of the small molluscs which 
constitute their entire natural food, and which occur only in saline 
mudflats. Suitable areas for the Flamingo in Puerto Rico are very 
limited, and too much frequented by man. 

Aix sponsa (Linnaeus) . Wood Duck. Huyuyu, A most beautiful 
and gorgeously colored small duck which is l^ghly ornamental as 
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well as of value for its flesh. It is not injurious in its food habits, 
feeding mostly on insects, with the addition of a few small flsh, 
frogs and snails, and a great variety of vegetable food, including 
aquatic plants, and various fruits and seeds found near the water. 
It inhabits particularly streams the banks of which are wooded, and 
prefers sluggish streams to those which are swiftly running. It 
would probably suffer but little from the mongoose, as it nests in 
hollow trees far above the ground. It occurs in the southern United 
States as well as in Cuba, and is much more common on the continent. 

Cathartes aura aura (Linnaeus). Turkey Vulture. Aura. This 
species has already been introduced from Cuba into Puerto Rico. 
The introduction took place many years ago, but as yet the Puerto 
Rican range of this useful carrion-eating bird is restricted to the 
southwestern part of the island. ; 

Jacana spinosa violacea (Cory). West Indian Jacana. Gallito. 
This brilliantly colored little bird has toes so long and slender that 
it can walk over the surface of water which has even a slight amount 
of aquatic vegetation, and thus gives the impression of actually 
walking on the water. In Cuba it occurs commonly on almost every 
lake and pond, even on small roadside pools, so that it forms a 
conspicuous feature of the avifauna. There are an abundance of 
places in Puerto Rico where this bird should thrive, and it lays its 
eggs on the leaves of water plants in places difficult for the mongoose 
to reach. Birds collected in Jamaica and the Dominican Republic 
by the writer had consumed nothing but insects, evidence that the 
species is beneficial in its habits. It appears to be a desirable species 
for introduction. 

Zenaidura macroura macroura (Linnaeus). Cuban Mourning 
Dove. Rabiche. This dove is extremely abundant in Cuba, despite 
constant persecution. It is able to maintain its abundance despite 
intensive cultivation and constant hunting better than any of the 
other native pigeons. For this reason it would seem to be a desirable 
bird for introduction to Puerto Rico, where game birds are scarce. 
It nests in trees well out of reach of the mongoose. 

Tyto perlata furcata (Temminck). Cuban Barn Owl. Lechuza. 
This large owl is found everywhere in Cuba, around farmyards, 
church towers, limestone cliffs and caves, and in many other situa- 
tions. Its principal food consists of rats, but it must be admitte<l 
that it does consume some poultry and small birds. On the whole 
it is much more beneficial than injurious, and its introduction into 
Puerto Rico would probably prove to be of value. 
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Priotdus temnurus temnurus (Temnunck). Cuban Trogon. 
Tocoloro. “The most beautiful bird in the world”, as the Cubans 
call this bird, occurs commonly in Cuban thickets and woodlands, 
where it attracts much attention from its gorgeous plumage and its 
tameness. The eggs are laid in abandoned woodpecker holes, securely 
out of reach of the marauding mongoose. Its food apparently 
consists mainly of insects mixed with some wild fruits. This, or 
other trogons, would be a great attraction to visitors, and probably 
in the main beneficial to agriculture. 

Tachornis phoenicobia yradii (Lembeye). Cuban Palm Swift. 
Golondrina or Vencejo. These little swifts live in colonies in clumps 
of palm trees which dot the savanna lands in Cuba. They are 
exclusively insectivorous, and highly beneficial. Their introduction 
into Puerto Rico should prove highly beneficial. The chief obstacle 
to their introduction would be the problem of catching a sufScient 
number at one time, and then getting them to Puerto Rico very 
expeditiously. As their food consists entirely of insects captured 
on the wing it is impossible to keep them long in captivity. They 
could perhaps be captured by dropping a large net over a nesting 
colony at night, and then the birds could be transported by airplane 
to Puerto Rico. 

Myiadestes elizabeth elizabeth (Lembeye). Cuban Solitaire. 
Ruisefior. This bird is one of the finest songsters in the western 
hemisphere, and well deserves the name of “nightingale” from its 
flutelike notes. It seems strange that Puerto Rico should have no 
Solitaire, as each of the Greater Antilles except Puerto Rico, and 
even each of the Lesser Antilles boasting of any high mountains, 
has a form of Solitaire. They are birds of high mountain forests, 
and those of El Yunque and other high mountains in the central 
part of the island seem admirably adapted for their needs. They 
would prove a great attraction to visitors at the park at El Yunque 
and at other places. Their introduction could not help but be 
beneficial, and the birds may be easily obtained from bird catchers 
in Cuba. 

PtUoxena atroviolacea (d’Orbigny). Cuban Grackle. Toti Chon- 
choU. The beneficial habits of this bird in consuming cutworms, 
ticks and other injurious arthropods have bew elaborated upmi 
earlier m this paper. Caliching these birds should 

(institute no great problem, ahd they should not faU an ea^ 
to the mongoose. The on|y doubt that mi|ht be entmlnined abc^t 
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their introduction is that there might be some danger of our native 
Grackle {Eoloquiscdus niger hrachypterus) being adversely affected 
by competition with the imported bird, but this seems hardly likely, 
as PtUoxena and Holoquiscalus get along very well together in Cuba, 
and indeed are frequently seen flocking together. 




SUPPLEMENTARY ACCOUNT OF THE BIRDS OF THE VIROIN 

ISLANDS, INCLUDING CULEBRA AND ADJACENT ISLETS 

PERTAINING TO PUERTO RICO, WITH NOTES ON THEIR 
FOOD HABITS 

By Stuart T. Dakforth 

Professor of Zoology and Entomology, College of Agriculture and Mechanics Arts. 

Intboduction 

This paper is intended as a supplement to my “Bird Records 
from the Virgin Islands”, published in the Journal of the Depart- 
ment of Agriculture of Porto Rico, Vol. XIV, no. 3 (July, 1930). 
Since that paper was published it has been my privilege to continue 
ornithological observations in some of ’the islands previously visited, 
and to extend my investigations to a number of additional islands, 
some of which had not previously been visited by an ornithologist. 
Reports on three small but important collections of birds from St. 
Croix generously presented by Mr. Harry A. Beatty of that island 
are also included in this paper. 

Itineraries 

In 1931 a short visit was made to St. Thomas and St. Croix en 
route to other islands on June 16, and on the return trip the period 
from August 12 to 15 was spent on St. Thomas. During this short 
stay paroquets were obtained. 

In 1933 and 1934, with Mr. Angel Biaggi as assistant, a i^ort 
collecting trip was made to St. Thomas and some of the British 
Virgin Islands. We arrived in St. Thomas very early in the morning 
of December 23, and worked there until the afternoon of December 
27, when we went by motor launch to Tortola, where we stayed 
for a week, except for a half day visit which we made on December 
28 to Beef Island, and the day of January 1, which we spent on 
Jost van Dyke. On this trip we also passed close enough to Great 
Thatch Island to make some bird observations. Neither Beef Island 
nor Jost van Dyke had previously received a visit from an orni- 
thologist. Early in the morning of January 4 we left by sloop for 
Puerto Rico, stopping for a short stay in St. Thomas that afternoon, 
and arriving in Puerto Rico the next day. 

In 1934 and 1935, accompanied by lllfr. Robustino Biaggi as as- 
sistant, some collecting was done in Culebra and adjacent islets. 

4$9 
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We arrived at Culebra on the night of December 25, and stayed 
there until the morning of January 4. During this time we made 
one-day trips by sloop on December 28 to Louis Pefia, on December 
80 to Gayo Norte, and on January 1 to Culebtita. No ornithologist 
had previously visited Cayo Norte. 

In the summer of 1935, with Mr. Virgilio Biaggi, Jr., as assistant, 
the period from June 14 to 19 was spent in St. Thomas while waiting 
for a boat to other islands. During this time we did some collecting 
on St. Thomas, and on June 18 made a visit to the nearby Met of 
Little Saba where there is an enormous nesting colony of Zenaida 
Doves, and several species of terns also apparently nest. Upon our 
return from the southern Mauds we made another very brief visit 
to St. Croix and St. Thomas on August 14. 

Plan of Work 

In the annotated list of the birds records of all species which were 
not previously recorded by the writer from the Mand in question 
are given. Additional records of birds seen or captured which were 
listed in the previous paper from Mands vMted before that paper 
was written are given from those islands only in the case of rare 
species, or when additional information of importance concerning 
that species in the Mand previously visited has been secured. All 
species seen or collected on Mands not previously visited by the 
writer are recorded in this paper, and mention of all the specimens 
from St. Croix received from Mr. Beatty. Notes have been included 
whenever possible on the results of analyses of stomach contents 
of the birds collected. Brief descriptions of Mands not previously 
visited are given, and at the end will be found an appendix giving a 
complete list of all the birds known to occur in the Virgin Islands, 
including Vieques, Culebra and other smaller islands to the east of 
Puerto Bico, with a statement as to which island each bird is known 
to inhabit or visit. 

In this connection it might be in order to mention the small 
collection of birds in the St. Thomas High Seh<x>l, which it was 
my privilege to inspect in June, 1935. This collection, which is 
aged and musty and ai unknown origin, evidently consists in tiie 
main of specimens from St. Thomas, but none of the specimens are 
accompanied by data, and a few are evidently from St. Croix or 
even from places outside tiie Virgin Islands ; so these specimen 
not be considered as e(mstitating valid records for St. Thomas. Tbhi 
is resettable, as there are in tiie ooBeetion a number of i^wcbpos 
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which would be valuable as records or for purposes of comparison 
if it could be proved that they had come from St. Thomas. Among 
these I might make mention of sx)eeimens of Fvlica caribaea, Rallu» 
longirostris subsp., Hdematopus palliatus, Erismatura jamaicensis 
jamaicensis, Dendrocygna arborea, Saurothera vieUloti, Colinus vir 
ginianus, and two specimens of Spatula clypeata, 

Briep Descriptions of Islands not Previously Visited 

Culebra is an irregularly shaped island twenty miles east of 
Puerto Eico. It is about six miles long, and three miles wide at 
the widest point. Its surface is mostly hilly, with the highest peak 
rising to 650 feet. On the south coast there is a deep indentation 
known as Bahia Honda, the shores of which have in most places a 
narrow fringe of mangroves. Some of the hills are covered with 
a xerophytic type of forest. There are no permanent streams on the 
island. In the northwest part of the island there is a large brackish 
water lagoon known as Flamenco Lagoon. At times waterbirds are 
said to abound there, but very few were present at the time of our 
visit. The town is situated at the base of the peninsula which forms 
the southern shore of Bahia Honda. The island possesses 847 in- 
habitants. 

Louis Pena, sometimes known as Southwest Cay, is situated about 
a mile south of Culebra. It is slightly over a mile in length, and 
has a wooded hill 476 feet in height. The island is mostly grown 
to brush, but in a few places on the hills there are some high woods 
of a xerophytic type. There is a slight bit of level land and a tiny 
brackish lagoon in the neck of land connecting the southern knob 
with the main part of the island. The coasts are for the most part 
very rocky. Two families inhabit the island to care for a few cattle 
which are raised there. 

Culebrita, about a mile in length, is situated less than a mile 
from the eastern and of Culebra. It has a trihedral shape, with 
three prongs extending into the ocean. At the center is a hill 305 
feet in height capped by a lighthouse. Near the tip of the southwest 
prong is an extensive brackish lagoon where some ducks occur, and 
there is another very small lagoon nearer the center of the island. 
The island is almost completely covered with dense brush of a spiny 
nature, with very few paths, so we negotiated the three prongs with 
great difficulty. On the southern prong there are some abrupt rocky 
cUiEs, the vicinity of which is frequented by Oystercatchers. 
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Cayo Norte (also known as Northeast Cay) is about a mile off 
the north coast of Culebra, and a little over a mile northwest of 
Oilebrita. It is slightly over a mile in length, and is mostly covered 
with dry scrub, which becomes high xerophytic woodland on the 
highland, which attains an elevation of 338 feet. There is a small 
brackish lagoon much grown with mangroves near the south coast. 
The northeast part of the island is rocky headland. The island is 
the property of Don Eduardo Padr6 and his brothers and sister. He 
and one of his brothers, and a family of negro squatters live on the 
island. He gave us a very hearty welcome to the island and assisted 
us greatly during the day we were there, which he was able to do 
particularly well due to his intimate knowledge of the birds of his 
island. 

Jost van Dyke is a hilly island about four miles in length and 
one and a quarter miles in width situated about three miles north- 
west of Tortola. There are three bays on the south coast, these, in 
order from west to east, being White Bay, Great Harbour (where 
the ^*town^' of perhaps a dozen houses is situated), and Plain Bay. 
We went to Jost van Dyke by motor launch from Tortola, and went 
ashore at each of the three bays, working the country in all direc- 
tions from each landing place. Near White Bay there is a brackish 
lagoon several acres in extent, and near Plain Bay there are two 
much smaller ones. Near Great Harbour there is a dense mangrove 
swamp. The island is so hilly that there is practically no level land 
on it. The highest peak attains an elevation of 1,070 feet above 
sea level. There are about two hundred inhabitants (all black) on 
the island. They have made numerous clearings and small planta- 
tions, but the larger part of the island is covered with brush. 

Great Thatch Island is a long, narrow, brush-covered island lying 
directly west of Tortola. It is about two miles long, with a precipi- 
tous shoreline; its highest point is 613 feet above sea level. It is 
uninhabited at present, although a few people have lived there at 
various times in the past. We had no opportunity to go ashore on 
it, but on several occasions passed so close to its shores in small 
boats that it was possible to make observations even of small land 
birds. 

Beef Island is an island slightly over two and a half miles in 
length situated directly east of Tortola and separated from it by 
a narrow strait The western part of the island is rather low, 
partially cultivated, and has three lagoons which contain slighlly 
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brackish water. The two largest are sufficiently fresh to permit of 
the growth of Nadas and other fresh-water pondweeds, though 
brackish enough to have a few mangroves growing along their hanks. 
Ducks, coots, and grebes occurred in one. The third is more brackish, 
and has a denser growth of mangroves. The eastern part of the 
island is more rugged, and boasts of a hill 660 feet in height. The 
island has two inhabitants. 

Remarks on the Avifauna 

The birds of the Virgin Islands, despite their great similarity to 
those of Puerto Rico in many respects, also show striking affinities to 
those of the Lesser Antilles, despite the fact that they are removed 
from the Lesser Antilles by the broad Anegada Channel eighty miles 
or more in width, whereas the nearer of this group of islands are 
very close to and plainly visible from Puerto Rico. Most of the 
Puerto Rican birds which reach the Virgin Islands are those in 
which either the identical or a closely related form extends into 
the Lesser Antilles, whereas such typically Lesser Antillean forms as 
Orthorhynchos exilis exilis, Sericotes holosericeus holosericeus and 
Elasnia martinica riisii abound in the Virgin Islands, and either do 
not reach Puerto Rico at all, or are very scarce and found only in 
extreme eastern Puerto Rico. Therefore the avifauna of the Virgin 
Islands may be regarded as intermediate between Lesser Antillean 
and Greater Antillean, but approaching more closely to the former. 
Only four forms of birds are peculiar to the Virgin Islands, namely 
Amazona vittata gracilipes of Culebra (now extinct) ; Gymnasia 
nudipes newtoni of St. Thomas, St. Jan, St. Croix and possibly 
Vieques (likewise now extinct) ; Coereha portoricensis sanctithomae 
of practically all the Virgin Islands except St. Croix; and Coereha 
newtoni of St. Croix. 

The total list of birds, including migrants and accidental visitors, 
definitely recorded from the Vii^in Islands adds up to 133 forms. 
This is a rather meagre avifauna, but it is to be expected, due to the 
fimaU size of the islands, and their remoteness from continental land 
masses. The absence of certain genera which occur commonly in 
both the Greater and Lesser Antilles from these islands (except in 
fiome cases Vieques, which due to its close proximity to Puerto Rico 
boasts of more of the characteristic birds of Puerto Rico than any 
other of the islands under discussion) is noteworthy. Among such 
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genera might be mentioned Myxarehus, Blacicus, HoloqvMcahu^ 
Tanagra and LoxigiUa. 

ANNOTATBID UST 

PoMymbus pocUceps onttZZarum Bangs 
Antillean Qrebe 

On Decmber 28, 1933 an adnlt was observed by its nest on the 
idightly brackish lagoon at Beef Island. The nest was a floating^ 
affair made of fresh green pondweeds. Mr. H. C. Beatty has sent 
me an adult female in breeding plumage with blaek throat and band 
on bill which he obtained at South Qate Pond, St. Croix, on December 
31, 1933. It exhibits the following measurements: Culmen from, 
base 26.8 ; exposed culmen 21.5 ; wing 122.4 ; tarsus 36.9 miUimeteia. 
The measurements are similar to those of North American birds^ 
but the colors can be matched closely by breeding birds from Puerto 
Rico and Antigua in my collection. 

Pelecanus occidentalis occidentalis Linnaeus 
Brown Pelican 

A few observed on Culebra December 27, 1934, to January 
1935; on Louis Pena December 28, 1934; Culebrita January 
1935; Cayo Norte December 30, 1934, and Beef Island December 
28, 1933. Common at Great Thatch Island January 1, 1934, and 
on Jost van Dyke the same day Pelicans were remarkably abundant, 
perhaps 300 being noted, mostly adult birds with white heads and 
chestnut red necks. 

Svla Uucogaster Uucogaster (Boddaert) 

Brown Booby 

Seen at Culebra January 5, 1934, and December 27, 1934, to 
January 1, 1935 ; at Louis Pena December 28, 1934; Great Thatch 
Island January 1, 1934; Jost van Dyke January 1, 1934, and Little 
Skba June 18, 1935. 

Propato Mathews 

Man-o-war Bird 

One seen at Culebra January 6, 1934, ^od another December 
1934; one at Culebmta January 1^ 19S6 ; three at Jost van 
:^;^uaty ^ 1934, and o^e at B^ inland tieoem^ 2^, 1933, , | 
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Ardea herodias herodias Linnaeus 
Great Blue Heron 

Individuals were noted at Culebra on December 27 and 28, 1934, 
and on Culebrita January 1, 1935. There is some uncertainty as 
to whether birds occurring in this region are migrants from North 
America or a resident West Indian form. Although I have no 
specimens from North America at hand for comparison, it might 
not be amiss in this connection to present the measurements of speci- 
mens from the West Indies in my collection: 



Wing 

Tail 

Exposed 

Culmen 

Tarsus 

No. 651, femule, Great Bay, St. Martin, Deo. 24, 1927 

426.6 

165.7 

125.3 

160.6 

No. 660, male, Afiasoo, Puerto Rico 

471.6 

183.3 

143.0 

180.1 

' 1 

No. 1607, Cabo Rojo, Puerto Rico, female 

433.7 


123.1 

164.2 


The above measurements are expressed in millimeters. 


Florida caerulea caerulescens (Latham) 

Southern Little Blue Heron 

Common on Culebra December 26, 1934, to January 3, 1935. A 
bird in white plumage was collected on December 26. Its stomach 
contained 9 fiddler crabs {Uca pugnax rapax). One in adult blue 
plumage was collected at a tiny lagoon on Louis Pena December 
28, 1934, and its stomach was found to contain a crab of the same 
species. Two were observed on Cayo Norte December 28, 1934, and 
nineteen on Jost van Dyke January 1, 1934. 

Butorides virescens maculatus (Boddaert) ^ 

West Indian Green Heron 

Rather scarce on Culebra, two being seen on December 29, 1934, 
and three on January 3, 1935. One was noted on Culebrita January 
if 1935, and two on Cayo Norte December 30, 1934. Six were seen 
on Jost van Dyke January 1, 1934. 

Casmerodim albas egretta (Gmelin) 

American Egret 

One was shot at Mosquito Bay, St. Thomas, on June 17, 1935, 
hut it was impossible to recover the bird. 
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Nyctanassa violacea violacea (Linnaeus) 
Yellow-crowned Night Heron 

A few immature birds were observed in mangrove swamps on 
Culebra December 31, 1934, and January 3, 1935. 

Dafila bahamensis bahamensis (Linnaeus) 

Bahama Duck 

A flock of twelve was seen at the lagoon on Culebrita * January 1, 
1935. On January 1, 1934 twenty-five were noted at three small 
brackish ponds on Jost van Dyke, and a male was collected. Its 
stomach contained Persicaria seeds and a little sand. On December 
28, 1933 a flock of twenty was observed at the lagoon on Beef Island. 
One was seen at a lagoon on the south coast of St. Thomas on June 
17, 1935, and another the next day on Little Saba island. 

Nyroca affinis (Eyton) 

Lesser Scaup Duck 

A male and two females were noted on Flamenco Lagoon, Culebra, 
on December 27, 1934. Mr. Beatty sent me a female obtained on 
South Gate Pond, St. Croix, March 26, 1933. 

Erismatura jamaicensis jamaicensis (Gmelin) 

West Indian Buddy Duck 

Mr. Beatty forwarded a male in breeding plumage (now No. 1157 
in my collection) which he obtained on South Gate Pond, St. Croix 
on August 28, 1933. It shows the following measurements : Culmen 
40.5; breadth of bill at widest part 23.6; wing (arc) 133.4; wing 
(flat) 138.7; tarsus 28.4 millimeters. 

Buteo jamaicensis jamaicensis (Gmelin) 

West Indian Red-tailed Hawk 

One was observed at the east and of Culebra December 30, 1934, 
and one on Cayo Norte the same day. On Jost van Dyke the species 
was not actually seen, but was accurately described to me by residents. 

Falco columbarius columbarius Linnaeus 
Pigeon Hawk 

One was shot but not recovered in the eastern part of St. Thomas 
on December 24, 1933. 
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FdLco sparverius loquaculus (Riley) 

Puerto Rican Sparrow Hawk 

Abundant on Culebra and Louis Pena ; very scarce on Cayo Norte 
and Culebrita. On Cayo Norte, where one was seen on December 
30, 1934, Don Eduardo Padro assured me that only one pair existed. 
One was seen on Culebrita on January 1, 1935. A female was col- 
lected on Culebra on December 26, 1934, and another female ou 
Louis Pena on December 28, 1934. The latter had eaten 2 Sphaero- 
dactylus lizards and a Schistocerca grasshopper. One was collected 
on Jost van Dyke January 1, 1934. Its stomach contained 2 mole 
crickets (Scapteriscus vicinus)^ and 2 rather large spiders. The 
stomach from Culebra contained 5 field crickets (Oryllus assimilis), 
82 per cent; 6 caterpillars (3 of them Pyralidae), 10 per cent; 
fragments of fur and skin of a mouse, 8 per cent. A Sparrow 
Hawk was noted on St. Thomas on "June 16, 1933. 

Rallus longirostris subsp. 

Clapper Rail 

Many were heard in the mangroves on Culebra on December 26 
and 29, 1934, and on the former date a female was collected. Mr. 
Beatty has sent me a male which he collected at Krause Lagoon, 
St. Croix, on April 13, 1935. 

Porzana Carolina (Linnaeus) 

Sora Rail 

A male was collected on Tortola, in the mangroves in a lagoon 
at Brandywine Bay on December 31, 1933. Its stomach contained 
comminuted Hemiptera (apparently Zaitha anura), 65 per cent; and 
seeds of Persicaria, 35 per cent, 

Oallinula chloropus portoricensis Danforth 
Antillean Galllnule 

Two were noted in a small mangrove swamp on Cayo Norte 
December 30, 1934. On St. Thomas eight were observed at some 
mangrove bordered lagoons near the east end of the island on 
December 24, 1934, and a female (No. 1042) was collected. Its 
stomach contained the leaves of pondweed and sand. Eighteen were 
noted on Jost van Dyke January 1, 1934; and fifteen at Brandywine 
Bay, Tortola December 31, 1933, and a few at the lagoon on Beef 
Island December 28, 1933. Mr. Beatty has forwarded three speci- 
mens from St. Croix, a female (No. 1153) taken at William Pond 
November 12, 1933; another (No. 1154) from South Gate Pond 
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December 31, 1933, and a half-grovm young one (No. 1155) from 
William Pond April 6, 1934. The measurements of the three adult 
specimens foUow, expressed in millimeters: 



Wing 

(arc) 

Wing 

(flat) 

Culmen 

with 

frontal 

shield 

Tarsus 

BiU 

from 

gape 

Width 

of 

hrontal 

shield 

Tail 

Female. No. 1042 

158.8 

163.6 

45.3 

46.4 

28.8 

14.6 


Female. No. 1163 

160.0 

152.3 

46.1 

81.7 

28.0 

15.6 

60.1 

Female. No. 1154 

173.3 

177.8 

44.0 

62.6 

28.7 

13.7 

72.8 


Fulica americana americana Qmelin 
American Coot 

The coots of St. Croix are somewhat confusing. Mr. Beatty 
has sent me eight specimens from there. Of these one is definitely 
F, americana. The rest have been identified as F, caribaea, but two 
of them appear to be intermediate between the two species, haying 
a small amount of red at the top of the frontal shield, which, how- 
ever, dries wrinkled, whereas the skin on the frontal shields of F. 
americana dries smooth. The specimen which is unquestionably F. 
americana (No. 1152) is a male secured on South Gate Pond April 
21, 1934, and show’s the following measurements; Wing (arc) 195.6; 
wing (flat) 202.0; tail 54.3; culmen with frontal shield 49.8; depth 
of bill at base 17.2; width of frontal plate 9.2; length of frontal 
plate 15.6 ; tarsus 59.6 millimeters. The frontal shield is less swol- 
len than in specimens of F, a, grenadensis from Jamaica in my col- 
lection, and the measurements in general are greater, so I am listing 
the bird, at least provisionally, as F. a, americana. 

Fulica caribaea Bidgway 
Caribbean Coot 

Mention has been made under the preceding species of the con- 
fusion existing regarding the coots of St. Croix. Measurements are 
herewith appended of the seven specimens listed as F, caribaea for- 
warded by Mr. Beatty. The two specimens which exhibit some char- 
acteristics of F. americana are numbers 1068 and 1069 ; these were 
submitted to Dr. Alexander Wetmore for examination, and pro- 
nounced by him to be F. caribaea. The other five specimens are 
thoroughly typic^ sp^ of P. caribaea. The measui^ments are , 
expressed in milimet^: 
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specimen 

Wing 

(arc) 

H 

1 

Tail 

Culmen 

with 

frontal 

shield 

Depth 
of bill 
at 

base 

Lenph 

frontal 

plate 

Width 

of 

frontal 

plate 

Tarsus 

No. 1147. m^e. 

Boutb Gate Pond, 
February 8, 1934 

... 183.6 

193.6 

49.6 

54.9 

18.0 

19.4 

10.8 

69.5 

No. 1149, male, 

49outh Gate Pond, 
February 3, 1934 

186.7 

191.0 

54.1 

63.0 

17.0 

20.4 

11.5 

67.6 

No. 1161, female. 
South Gate Pond, 
April 21, 1934 

171.0 

180.6 

47.2 

46.8 

16.1 

1 

13.7 i 

9.4 

66.7 

No. 1150, female 
South Gate Pond, 
March 23, 1934 

164.0 

171.6 

60.6 

60.0 

1 

15.2 

i 

18.5 : 

9.7 

51.6 

No. 1148, female, 
Bust-up-twlst Pond, 
December 31, 1933 

168.0 

178.0 

51.8 



22.0 

11.0 ! 

56.5 

No. 1068, Sex? 

South Gate Pond, 
March 26, 1933 

172.6 

! 

181.0 

48.0 

47.4 

16.3 

17.8 

9.0 

61.9 

No. 1069, Sex? 

South Gate Pond, 
March 26, 1933 

184.8 



46.8 

16.5 

16.3 

■ 

52.4 


A coot apparently of this species noted at White Bay on 
Jost van Dyke January 1, 1934, and ten on the brackish lagoon on 
Beef Island December 28, 1933. One of the latter was shot, but it 
proved impossible to recover the specimen. 

Haematopus palliatus pratiii Maynard 
Bahaman Oyster-catcher 

Two were seen along the rocky shore of Louis Pena on December 
28, 1934, and three on the rocky eastern point of Culebrita on Jan- 
uary 1, 1935. All were too wary to permit of getting within shoot- 
ing range of them. Don Eduardo Padr6 reports that they occur 
regularly in winter on Cayo Norte. One was seen at Coffy Point, 
Tortola, on December 31, 1933. There is a specimen, presumably 
from St, Thomas, in the collection of the St. Thomas High School. 

Charadrim vociferus vociferus Linnaeus 
Killdeer 

A winter visitor, locally common in the Virgin Islands. On 
Culebra many were seen from December 26 to 30, 1934, at mudholes 
by small streams, in sw^ampy fields, and also at Flamenco Lagoon 
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and in mangrove swamps. The stomachs of two birds collected con- 
tained exclusively insects, of which Coleoptera, mainly Bembidio* 
and Staphylinidae, formed 60 per cent, and Stratiomyid larvae 4& 
per cent. 

One was noted on the shore at Cayo Norte on December 30, 1934. 
Mr. Beatty has presented me with a female taken in a plowed field 
on the Bethlehem Estate, St. Croix, on January 5, 1935. Becorda 
from other islands are included in my previous paper. 

All Killdeers in my collection from islands east of Puerto Rico, 
and from continental North America, are darker and average larger 
than specimens from the Dominican Republic and Puerto Rico, and 
are evidently migrants from North America, as they are very rarely 
seen in these islands in the summer. They may all be considered 
as Charadrim v. vociferus. Although it would seem that this form 
must occur in Puerto Rico, at least during migrations, I have seen 
no specimens from there, all those in my collection being typical 
C. V. ternomimtus (distinctly lighter in color, and averaging smaller 
in size.) An example seen, but not collected, at Mosquito Bay, St. 
Thomas on June 17, 1935, constitutes my only summer Killdeer record 
for these islands. It may have belonged to the latter race. The 
measurements of the Killdeers in my collection (expressed in milli- 
meters) are herewith presented. 


OHARADBIUS VOCIFEEUS VOOlPEEUS 


Specimen 


Culmen 

from 

base 

Tail 

Tarsus 

No. 1232, male, Culebra, Dec. 2fl, 1934 


24.3 

93.6 

36.4 

No. 1265, male, Culebra, Dec. 29, 1934 

167.7 

26.0 

89.6 

35.2 

No. 707, male, St. Thomas, Jan. 4, 1929 

159.5 

25.1 

92.0 

34.0 

No. 693, male, Salt Island, Dec. 29, 1928 

157.1 

24.8 

96.9 

33.6 

No. 567, male, St. Martin, Dec. 24, 1927 

162.8 

24.5 

91.8 

33.0 

No. 1505, female, St. Croix, Jan. 5, 1935 

163.7 

28.0 

96.0 

35.0 

No. 1307, male, Yakima, Washington, Oct. 19, 1933 

167.3 

25.9 

99.5 

35.4 

No. 1308, female, Yakima, Washington, Oct, 19. 1933 

156.9 

26.0 

94.8 

85.6 

No. 20, femcde, Havre do Grace, Md., Apr. 16, 1926 

162.5 

25.7 

97.6 

34.0 
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OHARADRIUS VOCIPERUS TERNOMINATUS 


specimen | 

1 

Wing 

Culmen 

from 

base 

TaU 

Tarsus 

No. 410, male, Haina, R. D., June 16, 1927 

147.8 

26.0 

86.1 

36.0 

No.. 22, male, Areclbo, P. R., Oct. 14, 1926 

146.5 

26.8 

90.0 

36.1 

No. 21, male. Laguna Cartagena, P. R., Sept. 23, 1924 

139.6 

23.4 


33.8 

No. 886, male, Laguna de Qu&nica, P. R., Apr. 29, 1933 

143.2 

26.0 

84.7 

36.2 

No. 1173, male. Laguna de Gutoica, P. R., Oct. 6, 1934 

146.4 

26.8 

1 92.1 

36.0 

No. 1066, female, Laguna de Qdanica, P. R., Jan. 12, 1934 

164.1 

26.2 

1 92.7 

36.8 


Charadrius hiaiicula semiphlmatus Bonaparte 
Semipalmated Plover 

A male collected on the seacoast at Enfield Green. St. Croix, on 
November 1, 1933, was received from Mr. Beatty. 

Pagolla mlsonia rufinucha (Ridgw'ay) f 

liufous-naped Plover 

The male of a pair seen on a small sandy beach at Little Saba 
on June 18, 1935, was collected. Its stomach contained two small 
seeds and an earwig. 

Tringa flavipes (Gmelin) 

Lesser Yellowlegs 

One was noted at Brandywine Creek, Tortola, on December 31 
1933. 

Tringa melanoleuca (Gmelin) 

Greater Yellowlegs 

^ Two were seen at a lagoon on Beef Island December 28, 1933. 

AcUtis macularia (Linnaeus) 

Spotted Sandpiper 

Fairly common on Culebra from December 26, 1934, to Jan- 
uary 3, 1935. On the latter date a male was collected. Its stomach 
contained fragments of a small crab. Two were observed at the 
tiny lagoon on Louis Pena on December 28, 1934, and two on Jost 
van Dyke on January 1, 1934. The stomach of a male coUected 
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at Brandywine Orieiek, TortolB, on Dedibinber 31, 1933, contained a 
small crab, Hippa sp. 

Catoptrophorus semipcdmatus inomatus (Brewsta) 

Western Willet 

A female eollected by Mr. Beatty at Hammer Pond, St. Ctoix, 
on October 24, 1933, constitutes the first record for the West Indies. 
It is now No. 1161 in my collection. It shows the following meas* 
urements: Wing 213.0; culmen from base 70.5; tarsus 64.8; tail 
85.0 millimeters. 

Aremaria interpres morinelld (Linnaeus) 

Ruddy Turnstone 

Fifteen were observed at Flamenco Lagoon, Culebra, on De- 
cember 27, 1934. Mr. Beatty sent a male obtained on the seacoast 
at Enfield Green, St. Croix, on November 1, 1933. 

Limnodromus griseus griseus (Qmelin) 

Dowitcher 

Two specimens in winter plumage from St. Croix, sex unknown, 
were received from Mr. Beatty. One was obtained at the Salt Pond 
on November 26, 1933, and one at Erausse Lagoon on April 1, 1934. 

Capella delicata (Ord) 

^ Wilson’s Snipe 

Two were seen near Roadtown, Tortola, on December 29, 1933. 
A male collected at William Pond, St. Croix, on November 5, 1933, 
was received from Mr. Beatty. 

Crocethia alha (Pallas) 

Sanderling 

A male obtained on Krausse Lagoon, St. Croix, January 1, 1934, 
was received from Mr. Beatty. 

Erewnatea pustito (Linnaeus) 
demip^lmated fikindpiper 

srat n tm^ cidieh'^ on^^^ ssiebait at KBilil 
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Breunetes mauri Cabanis 
Western Sandpiper 

A female of a pair seen was collected at the slightly brackish 
lagoon at Beef Island on December 28, 1933. Its stomach con- 
tained nothing but sand. This constitutes the first record for the 
Virgin Islands. 

Erolia melanotos (Vieillot) 

Pectoral Sandpiper 

A male collected at Camp Watch Ho Pond, St. Croix, on October 
29, 1933, w»as received from Mr. Beatty. 

Micropalama himantopus (Bonaparte) 

Stilt Sandpiper 

Mr. Beatty sent a female collected' at the Salt Pond, St. Croix, 
on January 1, 1934, constituting the second record for the Virgin 
Islands. 

Himantopus himantopus mexicanus (P. L. S. Muller) 
Black-necked-Stilt 

Four were seen at a salt lagoon on the south coast of St. Thomas 
on August 14, 1931, and two at the small lagoon on Little Saba June 
18, 1935, 

Larus atricilla Linnaeus 
Laughing Gull 

Many were observed at St. Thomas in June and August, 1931, 
July, 1933, and June, 1935, when a male was collected; also at 
Frederiksted, St. Croix, August 12, 1931, and July 23, 1933. At 
Little Saba on June 18, 1935, the species was abundant, but ap- 
parently not nesting. 

Sterna dougallii dougalln Montagu 
Roseate Tern 

Six were observed in the harbor at St. Thomas on June 15, 1935, 
and many along the south coast on June 18. On the latter date 
about fifty were resting on the rocks at Little Saba, but gave no in- 
dieations of nesting at the time. 

Sterna albifrons antillarum (Lesson) 

Least Tern 

?I?wo were observed along the south coast of St. Thomas on Jime 

17,1981 
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Sterna anaethetus melanoptera SvVainson 
Bridled Tern 

Several were seen near the south coast of St. Thomas on June 
18, 1935. The same day many were observed apparently nesting 
or preparing to nest on Little Saba and Flat Key, although no eggs 
or young were found. A male was collected on Little Saba. Its 
stomach contained fragments of a small crab. 

Sterna fuscata fuscata Linnaeus 
Sooty Tern 

One was seen a half mile off the south coast of St. Thomas on 
July 23, 1933, and many nearer the coast on Jane 18, 1935. On the 
latter date the species was found to be abundant and apparently 
nesting on Little Saba, although no nests were found. A male, with 
empty stomach, was collected. 

Thalasseus maximus maximus (Boddaert) 

Royal Tern 

Five were observed at Jost van Dyke on January 1, 1934. 

Anous stolidxis stolidus (Linnaeus) 

Noddy Tern 

One was noted half a mile off the south coast of St, Thomas on 
July 23, 1933, and many at and close to the coast on June 18, 1935. 
The same day the species was abundant around the rocky cliffs on 
Little Saba, and apparently nesting, although it was impossible to 
reach any of the nests. The stomach of a male collected there con- 
tained fragments of Crustaceans. 

Columba leucocephala Linnaeus 
White-crowned Pigeon 

One was seen in the mangroves on Culebra on January 3, 1935. 

Columba squamosa Bonnaterre 
Scaled Pigeon 

One was observed on Culebra January 3, 1935 ; ten in the denser 
wood^ on Louis Pena on December 28, 1934, and six on a wooded 
hilltop m Cayo Norte on Decembw 30, 1934. 
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Zenaida aurita zenaida (Bonaparte) 

Zenaida Dove 

On January 3, 1935, twenty were noted in the fringe of man- 
groves along the south shore of Bahia Honda in Culebra. One was 
seen on Culebrita on January 1, 1935. 

On St. Thomas three w'ere seen on August 14, 1933, and three 
more on July 23, 1933, From June 15 to 18, 1935, they were seen 
commonly, and a male was collected on Signal Hill June 15. Its 
stomach contained a few partly digested seeds and some sand. On 
June 18 a visit was made to the enormous breeding colony on Little 
Saba. That entire islet serves as a breeding place for thousands of 
these doves, their nests being found everywhere from the shore 
to the highest peak, both on the ground and in the few available 
trees and bushes. The great majority of the nests were perforce 
upon the ground. These consisted merely of a few grasses laid 
upon the ground, and were placed in tunnel-like excavations under 
the matted grass which covered by far the greater part of the island. 
Incubating birds w^ere flushed from these every few steps as one 
walked over the island. The nests in trees were the crude platforms 
of sticks typical of this family. On the date of our visit eggs in all 
stages from freshly laid to those on the point of hatching were 
found, and many young. Some of the latter were nearly full fledged. 
Four sets of eggs were collected and two fledglings were preserved 
as alcoholics. The measurements of the eggs are as follows: One 
set of 2 slightly incubated eggs measured 28.8 X 21.8 and 30.1 X 22.6 
millimeters; a second set of 2 slightly incubated eggs measured 
28.2 X 20.8 and 27.8X21.6 millimeters; a set of 2 very heavily 
incubated eggs measured 29.5 X22.8 and 26.4X21.8 millimeters; 
and a single fresh egg measured 26.8 X20.9 millimeters. The aver- 
age measurements of the 7 eggs were 28.23 X 21.76 millimeters. 

Hundreds of Zenaida Doves were observed flying across between 
their breeding colony on Little Saba and their feeding grounds 
on St. Thomas. In passing by Plat Key it was noted that these 
doves were apparently nesting there also. Little Saba is a bird 
reservation ; nevertheless depredations are made upon the doves froiQ 
time to time by residents of St. Thomas who desire a meal of juicy 
squabs. 

ColumhigalUna posserina portoricensis (Lowe) 

Puerto Rican Ground Dove 

Common on Culebra, where two were collected on December 29, 
1984, and one on January 3, 1935. Abundant on Cayo Norte De- 
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cember 30, 1934, when two males w^ere collected; their stomachs 
contained a multitude of small triangular light brown seeds, and a 
few sunflowerlike seeds. Curiously enough, no Ground Doves were 
noted on Louis Pena or Culebrita. A male was collected on St. 
Thomas December 25, 1933. On June 15, 1935, a nest and eg^ 
were collected on Signal Hill, St. Thomas. The nest was the usual 
very fragile platform of sticks, and was placed ten feet from the 
ground in an acacia tree. One of the tWo heavily incubated white 
eggs was accidentally broken in removing the nest; the other meas- 
ured 31.9 X 16.2 millimeters. Half a dozen were seen on Little 
Saba on June 18, 1935. 

One was collected at Brandywine Creek, Tortola, on December 
31. 1933; its crop was jammed with an enormous number of sm^ 
leguminous seeds. This species was common on Jost van Dyke Jan- 
uary 1, 1934. The crop of a female collected there was filled with 
small seeds, mainly of grasses. Ground Doves were abundant on 
Beef Island December 28, 1933, where a female was collected. Its 
crop was full of seeds, including those of sticktights and grasses,* 
and some large, flat leguminous seeds. 

Eupsittula pertimx pertinax (Linnaeus) 

Curasao Paroquet 

After many vain attempts to secure paroquets on St. Thomas, 
ray efforts were finally crowned with success on August 14, 1933, 
when a pair was collected while feeding on the fruits of a guenep 
tree in the southeastern part of the island. They were very tame 
while feeding, and after one bird of the pair was collected, the other 
came to investigate, and wfas also secured. A few other paroquets 
were heard in the same general vicinity at the time, but they are 
said to have become very scarce since the h^i'i'icane of 1928. The 
measurements of the birds collected are: Male, No. 863, length 
(fresh) 283; extent 432; wing 134.9; culmen from base 26.4; tar- 
sus 14.8; tail 116.1 millimeters. Female, No. 864, length (fresh) 
263; extent 437; wing 138.8; culmen from base 25.2; tarsus 140; 
tail 1X7.0 millimeters. 

Coccyztts minor teres deters 
Mangrove Cuckoo 

A female was col^cted in xerophytic scrub on Cayo Norte, where 
tie species was reported to be scarce, op December 1934. Its 

en^irf|y 0^ 
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including two large walking sticks (35 per cent) ; 1 grasshopper, 
Behistocerca colonibina (20 per cent) ; 2 katydids, MioroG^niruWf »p. 
(86 per cent) j and 30 katydid eggs (10 per cent). One was ob- 
served at Signal Hill, St. Thomas, on June 15, 1935, and one in ttie 
western end of the island two days later. Two were noted at White 
Bay, Jost van Dyke, on January 1, 1934. 

Crotophaga am Linnaeus 
Ani 

Abundant on Culebra December 26, 1934, to January 3, 1986. 
The stomach of a male collected December 26 contained a weevil 
(Diaprepes abbreviatus) , Three large flocks were noted on Louis 
Pena December 28, 1933. The stomach of a female collected there 
contained 3 mole crickets, Scapteriscus vicinus, 90 per cent; and 
2 small drupes; 10 per cent. Three »flocks were seen on Gulebrita 
January 1, 1935, and two flocks on Cayo Norte, December 80. 1934. 
On Jost van Dyke thirty Anis were seen on January 1, 1934, and one 
flock was noted on Beef Island December 28, 1933. 

Nephoecetes wiger wiger (Qmelin) 

Antillean Black Swift 

One was noted flying around in company with about twenty 
Martins at Frederiksted, St. Croix, on July 23, 1933, constituting 
the first record of the species for the Virgin Islands. 

OrthorhyrK^hus exilis exUis (Gmelin) 

Gilt-crested Hummingbird 

On Culebra single birds were noted on December 27, 1934, and 
January 3, 1935. One was shot on Culebrita January 1, 1935. On 
Cayo Norte twenty were seen and three collected on December 30, 
1934. The abundance of these hummers there was notable in com- 
parison with their scarcity on other nearby islands. Six were seen 
and a male collected on Jost van Dyke January 1, 1934. 

Bericotes holosericeus holosericeus (Linnaeus) 
Blue-breasted Hummingbird 

One was seen December 26, 1934, and five January 3, 1935, on 
Culebra. On the latter date twjo females were collected. Their 
stomadis contained fragments of small insects and spiders. On 
Onlebrita fifteen were seen and two collected on January 1, 1986, 
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the stomachs containing comminuted small insects. Ten were noted 
on Cayo Norte December 30, 1934, and a female was collected. Three 
were seen and two collected on Little Saba June 18, 1935. One was 
recorded on Beef Island December 28, 1933. 

Anthracothorax aurulentus (Audebert and Vieillot) 

Puerto Rican Mango 

This hummingbird, which is rather scarce in the Virgin Islands, 
was recorded only on Culebrita, where a male was collected on 
January 1, 1935. 

Megaceryle alcyon alcyon (Linnaeus) 

Belted Kingfisher 

A regular migrant to the Virgin Islands. Seen regularly from 
December 26, 1934, to January 3, 1935 on Culebra, and on the 
latter date a female was collected. One was seen on Louis Pena 
December 28, 1934; two on Culebrita January 1, 1934; one on 
Cayo Norte December 30, 1934, and two on Jost van Dyke January 1, 
1934. 

Tyrannus dominicensis domimcemis Qmelin 
Gray Kingbird 

Common in most of the Virgin Islands. The stomach of a male 
collected on Culebra December 27, 1934, contained a Tarantula Hawk 
{Pepsis rubra), 85 per cent; and two small drupes, 15 per cent. On 
Culebra this species occurred commonly on the north side of the 
island, and was scarce near the town. Two were noted on Louis 
Pena December 28, 1934. None were observed on Culebrita, but 
they were common on Cayo Norte December 30, 1934, where a fe- 
male was collected. It had eaten 80 per cent of animal matter (1 
Histerid beetle, Omalodes klugii; 1 Cerambycid beetle, Elaphidion 
diner eum, 1 damselfly, and some other insects), and 20 per cent of 
vegetable matter (1 drupe). Kingbirds were common on Jost van 
Dyke January 1, 1934, and on Beef Island December 28, 1933, where 
a male was collected. Its stomach contained exclusively insects, 
mainly Hymenoptera. The species was recorded at Great Thatch 
Island January 4, 1934. 

Elaenia martinica riisii %dLh\Ar 
Riise^s Blaenia 

Common in most of the Virgin Islands. On Culebra it was fairly 
common from December 26, 1934, to January 3, 1935, and a male 
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was collected on December 27 and a pair on January 3. These 
three stomachs contained 96.3 per cent of vegetable matter (drupes), 
and 3.7 per cent of animal matter (fleabeetles, Phyllotreta guate- 
malensis). On Louis Pena one was noted on December 28, 1934, 
and twelve on Culebrita January 1, 1935, where a male was col- 
lected. Its stomach contained two small lepidopterous larvae. On 
Cayo Norte it was remarkably abundant, its abundance being in 
fact one of the most striking features of the avifauna. It was 
known there by the name of ‘‘Jiii”. Three males were collected 
there on December 30, 1934. Their stomachs contained small drupes 
and berries exclusively. The stomach of a female collected on St. 
Thomas December 25, 1933, was empty. Those of two collected there 
in «Tune, 1935, contained exclusively drupes and berries. At this 
time Elaenias were found to be very abundant in the vicinity of 
Mosquito Bay. Many were heard singing on Great Thatch Island 
while passing close to its shores in a sailing vessel on January 4, 
1934. On Jost van Dyke three were heard calling on January 1, 
1934. The stomach of a male collected December 31, 1933, at Brandy- 
wine Bay, Tortola, contained one fruit seed. Two were noted on 
Beef Island December 28, 1933. 

Progne dominicensis (Gmelin) 

Caribbean Martin 

At Prederiksted, St. Croix, twenty were seen on July 23, 1933. 

Mimus polyglottos orpheus (Linnaeus) 

Jamaican Mockingbird 

On Culebra the Mockingbird is rather generally distributed, but 
it can scarcely be said to be very common. Males were collected 
December 27 and 28, 1934, and January 2, 1935, and a female Jan- 
uary 3, 1935. The four stomachs contained 94.5 per cent of vegetable 
matter (drupes 30.7 per cent, berries 25 per cent, large flat seeds 
22.5 per cent, and grass 16.3 per cent) ; and animal matter 5.5 per 
cent (Lepidopterous larvae). 

On Cayo Norte Mockingbirds w'ere locally common in the xero- 
phytic scrub. A male was collected on December 30, 1934, and its 
stomach was found to contain exclusively berries. A juvenile bird 
collected at Mosquito Bay, St. Thomas, on June 17, 1935, was found 
to have eaten nothing but small wild fruits. 
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Margarops fuscatns fuseaiua (Vieillot) 

Pearly-eyed Thraaber 

Thia apeeiea ia of local diatribution in the Virgin lalanda, very 
common in aome placea, and rare or abaent in othera, wittout any 
apparent reaaon. At the time of my viait to Culebra it was raro 
there, only one being noted (on January 3, 1935). On Louis Pe^ 
on December 28, 1934, it was found to be one of the most abundant 
birds in the denser woods. A neat was discovered in a hole formed 
in the crotch of a tree where the trunk divided into two parts, leav- 
ing a hole opening towards the top ; the hollow inside vras nearly 
two feet deep, and curved slightly away from the opening so that 
the end of the hollow was not directly beneath it. There a crude 
neat had been formed of sticks and stems of plants. As the nest- 
hole was approached, two fledglings fluttered out. One made good 
its escape, the other vtes captured and preserved as a specimen. A 
parent thrasher remained close by while the nest was being examined. 
It was much excited and very solicitous for the welfare of its young» 
uttering frequent cat-like calls. The young had the iris dark brown 
bill light straw color more or less tinged with dusky, especially on 
the upper mandible ; legs and feet bluish gray ; soles light strRif 
color ; claws bluish gray of a somewhat darker shade than the legs. 
Its stomach contained 4 large-seeded drupes. An adult male was 
also collected on Louis Pena the same day. Its stomach contained 
fragments of a weevil, 25 per cent; and fragments of a fruit of 
the “cundeamor”, Momordica c.harantia, 75 per cent. 

On Culebrita this thrasher was found to be fairly common on 
January 1, 1935, but none were seen on Cayo Norte, and Don Eduardo 
Padr6, who has lived on Cayo Norte most of his life, and knows the 
bird well on other nearby islands, states positively that it does not 
occur there. It was fairly common on Jost van Dyke January 1, 
1934, and a female was collected. Its stomach contained 9 large ^ 
seeds of 

Gn St. Thomas this species vrss found to be exceptionally 
dant near the west end in June, 1935. The stomach of one coUeetfd 
there on June 17 contained small wild frpits and seeds ; liat of 
another 6 Surinam Cherries. 

Vireo calidrU (Linna,eiJ«) • 

' Jamaiean Vireo..:';.' 

Obiserved on St. Iftomas June 18 and August 14, 1931; Ju^ 
21 and 2S, 1933 ; and June 14 and !#, 1985. Gn the lattwr dMe4^ 
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pair was collected on Signal Hill. One stomach contained 2 cater* 
pillars and a green cockroach ; the other 3 small wild fruits. 

Coereba portoricensis sancti-thomae (Suudevall) 

Virgin Island Honey Creeper 

Common practically throughout the Virgin Islands (except St. 
Croix). On Culebra it was common from December 26, 1934, to 
January 3, 1935. Three were collected on December 27. One stom- 
ach contained 5 Persiearia-like seeds and 2 small pieces of white 
seashell; another had two black lepidopterous larvae. On Louis 
Pefia eight were noted and one collected on December 28, 1934; its 
stomach contained fragments of a small beetle. Twelve were seen 
and tw'o collected on Culebrita January 1, 1935. One stomach con- 
tained 8 small, black Persicaria-like seeds, and the other 2 small 
lepidopterous larvae. On Cayo Norte* December 30, 1934, the species 
was common, and two were collected. The stomach of one was 
empty; the other contained a small seed and some insect fragments. 

Two Honey Creepers were collected on December 24 and 25, 1933, 
on St. Thomas. One had eaten 2 small caterpillars, the other stom- 
ach had some insect fragments and a little sand. The species was 
common on Jost van Dyke January 1, 1934. The stomach of a 
specimen collected there contained 18 Persicaria-like seeds. A Honey 
Creeper collected at Brandywine Creek, Tortola on December 31, 
1933, had eaten a pink caterpillar. On Beef Island December 28, 
1933, a newly constructed nest was found, made of grasses with the 
addition of some wild cotton. 

Honey Creepers apparently feed extensively on the nectar of 
flowers, which does not show up in the stomach examinations. The 
presence of Persicaria-like seeds in rather large proportions in a 
number of the stomachs is rather surprising. Possibly the seeds 
are swallowed accidentally while searching for other food. 

Compsothlypis americam ptmlla (Wilson) 

Northern Parula Warbler 

One was observed on Jost van Dyke on January 1, 1934. 

Petwiro^ peteckia cruciana Sundevall 
Puerto Eican Golden Warbler 

Common and generally distributed in the Virgin Islands. On 
Culdbra it was common from December 26, 1934 to January 3, 1935. 
The of four specimens collected there contained comminuted 
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insects, of which Coleoptera fonned a large portion. Three were 
seen on Louis Pefia December 28, 1934, and a male collected; its 
stomach was filled with comminuted insects. On Culebrita three were 
noted on January 1, 1935. The stomach of a female collected there 
contained insects too much macerated to permit of identification. 
Three were also seen on Cayo Norte December 30, 1934. The stomach 
contents of a male collected there resembled those of birds of the same 
species collected on other islands. On June 18, 1935, these warblers 
were found to be common near the diminutive lagoons on Little Saba, 
and a female was collected. On Jost van Dyke two were heard 
singing at Great Harbour on January 1, 1934, and the song of this 
species was also heard on Beef Island December 28, 1933. 

Dendroica castmea (Wilson) 

Bay-breasted Warbler 

Mr. Beatty has forwarded an adult male collected at Pairplain 
Pasturelahd, St. Croix on May 5, 1935. This constitutes the first 
West Indian record of the species. It is now No. 1505 in my 
collection. 

Dendroica discolor discolor (VieiUot) 

Prairie Warbler 

Two were observed and a male collected on the north side of 
Culebra December 27, 1934. Its stomach contained comminuted 
insects, mainly small Coleoptera. 

Seiurus motacUla (VieiUot) 

Louisiana Water-thrush 

A specimen is at hand obtained by Mr. Beatty at Crique Stream, 
St. Croix, on November 18, 1933. 

Seims noveboracensis noveboracensis (Gmelin) 
Water-thrush 

Fairly common from December 26, 1934, to January 3, 1935, on 
Culebra, where one was coUected on December 29. Five were seen 
on Jost van Dyke January 1, 1934. The stomach of a female coUected 
on Tortola December 30, 1933 contained finely comminuted insects 
and a little sand. Four were noted and a female coUected on Beef 
I^nd December 28, 1933. Its stomach contained insects and a few 
seeds, a little sand, and a small piece of eor^. Mr. Beatty 
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sent me a male taken at Williams Pond, St. Croix, on April 1, 1934, 
and a male (?) secured at Prosperity Garden Water Hole, St. Croix, 
April 2, 1934. 

Tiaris hicolor omissa Jardine 
Carib Qrassquit 

Common and generally distributed in the Virgin Islands. On 
Culebra it was common, and three males and two females were col- 
lected between December 26, 1934, and January 3, 1935. A nest 
with three eggs, placed in a tree five feet above the ground, was 
also collected on the latter date. On Louis Pena twenty were noted 
on December 28, 1934, and a male bird, together with a nest with 
three eggs, were collected there. The nest was found in a spiny 
acacia tree four and a half feet from the ground. 

On Culebrita the species was common January 1, 1935, and a male 
was collected. On Cayo Norte these grassquits were common January 
1, 1935, and a pair was collected. They were also common and a 
female was collected on Jost van Dyke January 1, 1934. A male was 
collected at Brandywine Creek, Tortola, December 31, 1933. Ten 
were noted on Beef Island December 28, 1933. The stomach of all 
specimens collected contained small seeds. 




iMi of 8ifit>is itNOWN t 6 oddtJE m f he viboin islaHds 

(INOLUDINO VIEQUES, CULEBBA AND 
ADJACENT ISLETS) 

1. Podil/ymbus podiceps antUlwrum Bangs. Antillean Qrebc. 
Vieques (t), Culebra(?), Virgin Qorda, St. Croix. 

2. Puffinus Iherminieri Iherminieri Lesson. Audubon’s Shear- 
water. St. Thomas, Little Saba. 

3. Phaethon Upturus catesbyi Brandt. Yellow-billed Tropic Bird. 
liOuis Pena, Congo Cay (between St. Thomas and St. Jan). 

4. Pelecanm occidentciis occidentalis Linnaeus. Brown Pelican. 
Vieques, Culebra, Louis Pena, Culebrita, Cayo Norte, St. Thomas, 
St. Jan, Great Thatch Island, Jost van Dyke, Tortola, Beef Island, 
Salt Island, Virgin Gorda, St. Croix. 

5. Sula leucogaster leucogaster (Boddaert) . Brown Booby. Vie- 
ques, Culebra, Louis Pena, Culebrita (t), St. Thomas, Little Saba, 
St. Jan, Great Thatch Island, Jost van Dyke, Tortola, St. Croix. 

6. Fregata magnificens rothschUdi Mathews. Man-o-war Bird. 
Vieques, Cvilebra, Louis Peiia, Culebrita, St. Thomas, St. Jan, Jost 
•rah Dyke, Tortola, Beef Island, St. Croix. 

7. Ardea herodias herodias Linnaeus. Great Blue Heron. Culc- 
brtk, Culebrita, St. Thomas, Tortola, St. Croix. 

8. Casmerodius cdbus egretta (Gmelin). American Egret. Vie- 
ques, St. Thomas, St. Croix. 

9. Leucophoyx thula thula (Molina). Snowy Egret. Vieques, 
St. Thomas, St. Croix. 

10. Hydranassa tricolor ruficollis (Gosse). Louisiana Heron. St. 
Thomas. 

11. Florida caerulea caervlescens (Latham). Southern Little 
Kue Heron. Vieques, Culebra, Louis Pcfia, Cayo Norte, St. Thomas, 
St. Jan, Jost van Dyke, Tortola, St. Croix. 

12. Butorides viresccns maculatus (Boddaert). West Indian 
Green Heron. Vieques, Culebra, Culebrita, Cayo Norte, St. Thomas, 

Jan. jost van Dyke, Tortola, Virgin Gorda, Anegada, St. Croix, 

13. Nycticorax nycticorax hoactli (Gmelin) . Black-crowned Night 
.Hbicon. St, Croix. 

1^ JSfyctamssa violaeea violacea (Linnaeus). YeUow-erowned 
Henni Vieques, Culebra, St Thomas, Tortda, Virgin Gorda, 
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15. Phoenicopterus ruber Linnaeus. Flamingo. Ponnerly Vie- 
ques, Culebra, St. Thomas, and St. Croix(l), St. Jan(?), Anegada(t). 

16. Dmdrocygna arhorea (Linnaeus). West Indian Tree Duck. 
Virgin Gorda, St. Croix. 

17. Dendrocygna autumndlis discolor Sclater and Salvin. Black- 
bellied Tree Duck. St. Croix. 

18. Anas platyrhynchos platyrhynchos Linnaeus. Mallard. St. 
Croix. 

19. Anas discors Linnaeus. Blue-winged Teal. St. Croix. 

20. Mareca americana (Gmelin). Baldpate. St. Thomas, St. Croix. 

21. Dafila acuta Uitzihoa (Vieillot). Pintail. St. Croix. 

22. Dafila bahamensis bahamensis (Linnaeus). Bahama Duck. 
Culebra, Culebrita, St. Thomas, Jost van Dyke, Beef Island, Virgin. 
Gorda, St. Croix. 

23. Spatula clypeata (Linnaeus). Shoveller. St. Thomas. 

24. Nyroca affinis (Eyton). Lesser Scaup Duck. Vieques, Cu- 
lebra, Virgin Gorda, St. Croix. 

25. Erismatura jamaieensis jamaicensis (Gmelin). West Indian 
Ruddy Duck. St. Croix. 

26. Buteo jamaicensis jamaicensis (Gmelin). West Indian Bed- 
tailed Hawk. Vieques, Culebra, Cayo Norte, St. Thomas, St. Jan, 
Jost van Dyke, Tortola, St. Croix. 

27. Pandion haliaetus carolinensis (Gmelin). Osprey. Vieques, 
Culebra, Tortola, Salt Island, St. Croix. 

28. Falco peregrinus anatum Bonaparte. Duck Hawk. Salt 
Island, Virgin Gorda, St. Croix. 

29. Falco columbarius columbarius Linnaeus. Pigeon Hawk. 
St. Thomas, Virgin Gorda. 

30. Falco sparverius loquucultis (Riley). Puerto Rican Sparrow 
Hawk. Vieques, Culebra, Louis Pena, Culebrita, Cayo Norte, St. 
Thomas, St. Jan, Jost van Dyke, Tortola, Virgin Gorda, St. Croix. 

31. Colinus virginianus virginianus (Linnaeus). Quail. St. 
Croix (introduced). 

32. Colinus cristaius sonnini (Temminck). Crested Quail. St. 
Thomas (introduced; now extinct). 

33. BaUus longirostris subsp. Clapper Rail. Viequra, Culebra, 
St, Thomas, Tortola, St. Croix. 

34. Porzam Carolina (Linnaeus) . Sora Rail. Tortola, St. Croix^ 
36. Nesotrochis debooyi Wetmore. De Booy's Rail, Hi Thamat 

and St. Croix (fossil). 
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36. Qallinula chloropus portoricensis Danforth. Antillean Galli- 
nule. Vieques, Culebra, Cayo Norte, St. Thomas, Jost van Dyke, 
Tortola, Beef Island, Virgin Gorda, St. Croix. 

37. Fulica antericana americana Gmelin. American Coot. St. 
Croix. 

38 Fulica caribaea Ridgway. Caribbean Coot. Culebra, St. Jan, 
Jost van Dyke, Beef Island, St. Croix. 

39. Haematopus pdlliatus prattii Maynard. Bahaman Oyster- 
catcher. Culebra, Louis Pena, Culebrita, Cayo Norte, St. Thomas, 
Tortola. 

40. Charadrius vociferus vociferus Linnaeus. Klilldeer. Culebra, 
Cayo Norte, St. Thomas, Salt Island, Virgin Gorda, Anegada, St. 
Croix. 

41. Charadrius vociferus ternominatus Bangs and Kennard, 
Antillean Killdeer. Vieques, St. Thomas (?). 

42. Charadrius hiaticula semipalmatus Bonaparte. Semipalmated 
Plover. Vieques, Anegada, St. Croix. 

43. Charadrius alexandrinus tenuirostris (Lawrence). Cuban 
Snowy Plover. St. Croix. 

4^4:. Fagolla mlsonia rufimicha (Ridgway). Rufous-naped Plo- 
ver. Vieques, Culebra, St. Thomas, Little Saba, Virgin Gorda, 
.Megada, St. Croix, 

45. Pluvialis dominica dominica (Muller). Golden Plover. St. 
Croix. 

^,^46, Squatarola squatarola cynosurae Thayer and Bangs. Black- 
bellied Plover. St. Croix. 

47. Arenaria interpres morinella (Linnaeus). Ruddy Turnstone. 
Culebra, Culebrita, Tortola, St. Croix. 

48. Capella delicata (Ord). Wilson's Snipe. Tortola, St, Croix. 

49. Numenius phaeopus hiidsonicus Latham. Hudsonian Curlew. 
Anegada, St. Croix. 

50. Actitis macularia (Linnaeus). Spotted Sandpiper. Vieques, 
Culebra, Louis Pena, St. Thomas, St. Jan. Jost van Dyke, Tortola. 
Virgin Gorda, St. Croix. 

61. Tringa solitaria solitaria Wilson. Solitary Sandpiper, St. 
Croix. 

52. Tringa flavipes i'Qmelm). Lesser Yellowlegs. Vieques, St. 
Thomas^ Tortola, Anegada, St. Croix. 

59. Tringa melanoleuca (Qmelm), Greater Yellowlegs. Beef 
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54. Caioptrophorus semipalmatus sermpalmatus (Gmelin). Wil- 
let. Anegada, St. Croix. 

55. Caioptrophorus semipalmatus inornatus (Brewster). West- 
ern Willet. St. Croix, 

56. Limnodromus griseus griseus (Gmelin). Dowitcher. St. 
Croix. 

57. Limnodromus griseus scolapaceus (Say). Long-billed Dow- 
itcher. Anegada. 

58. Calidris canutus rufus (Wilson). Knot. St. Croix. 

59. Crocethia alba (Pallas). Sanderling. St. Croix. 

60. Ereunetes pusiUus (Linnaeus). Semipalmated Sandpiper. 
St. Thomas, Anegada, St. Croix. 

61. Ereunetes mauri Cabanis. Western Sandpiper. Beef Island. 

62. Erolia minutilla (Vieillot). Least Sandpiper. St. Croix. 

63. Erolia melanotos (Vieillot). Pectoral Sandpiper. St. Croix. 

64. Erolia fuscicollis (Vieillot). White-rumped Sandpiper. Cu- 
lebrita. 

65. Micropalama himantopus (Bonaparte). Stilt Sandpiper. 
Anegada, St. Croix. 

66. Limosa fedoa (Linnaeus), garbled Godwit. St. Croix. 

67. Himantopus himantopus mexicanus (Miiller). Black-necked 
Stilt. Vieques, St. Thomas, Little Saba, Tortola, St. Croix. 

68. Larus atriciUa Linnaeus. Laughing Gull. Vieques, Culebra, 
Culebrita, St. Thomas, Little Saba, St. Croix. 

69. Sterna daugaUii dougallii Montagu. Roseate Tern. St. 

Thomas, Little Saba, St. Croix. 

70. Sterna alhifrons antUlarum (Lesson). Least Tern. St. 

Thomas, St. Croix. 

71. Sterna anaethetus melanoptera Swainson. Bridled Tern. St. 
Thomas, Little Saba. 

72. Sterna fuscata fuseata Linnaeus. Sooty Tern. St. Thomas, 
Little Saba, Tortola (?), St. Croix. 

73. Thalasseus maximus maximus (Boddaert) . Royal Tern. Vie- 
ques, Culebra, Culebrita, St. Thomas, St. Jan, Jost van Dyke, Tor- 
tola, Anegada, St. Croix. 

74. Anoiis stolidus stolidus (Linnaeus). Noddy Tern. St. 
Thomas, Little Saba, St. Croix (f). 

[Bhynchops nigra nigra Linnaeus. Blaek Skimmer. St. Croix 

(t).l 

75. Cohmha leucoeephala Linnaeus. White-crowned Pigeon. 
Vieques, Culebra, Virgin- Gorda, St. Croix, 
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76. Cohmiba squamosa Bonnaterre. Scaled Pigeon. Vieques, 
Oulebra, Louis Pena, Culebrita, Cayo Norte, St. Thomas, St. Jan, 
Tortola, St. Croix. 

[Grossopthalmus gymnopthalmus (Temminck). Bare-eyed Pigeon, 
St. Thomas (?).] 

77. Zenaida aurita zenaida (Bonaparte). Zenaida Dove. Vie- 
ques, Culebra, Louis Pena, Culebrita, St. Thomas, Little Saba, St. 
Jan, "Tortola, Salt Island, Virgin Gorda, St. Croix. 

78. Zenaida aurita aurita (Temminck). Martinique Dove. Vir- 
gin Gorda, St. Croix. 

79. Columligallina passerina portoricensis (Lowe). Puerto Rican 
Ground Dove. Vieques, Culebra, Louis Pena, Culebrita, Cayo Norte, 
St. Thomas, Little Saba, St. Jan, Jost van Dyke, Tortola, Beef Is- 
land, Salt Island, Virgin Gorda, Anegada. 

79 a, Golumhigallina passerina nigrirostris Danforth. St. Kitts 
Ground Dove. St. Croix. 

80. Oreopeleia montana (Linnaeus). Ruddy Quail Dove. Vie- 
ques, St. Thomas, St. Croix (formerly). 

81. Oreopeleia mystacea mystacea (Temminck). Bridled Quail 
Dove. Culebra (formerly), St. Croix. 

82. Amazona vittata gracilipes Ridgway. Culebra Parrot. Cule- 
bra (extinct). 

83. Eupsittula pertinax pertinax (Linnaeus). Curasao Paroquet, 
St. Thomas. 

84. Goccyzus americanus americanus (Linnaeus). Yellow-billed 
Cuckoo. St. Croix. 

85. Goccyzus minor teres Peters. Mangrove Cuckoo. Vieques, 
Culebra, Louis Pena, Culebrita, Cayo Norte, St. Thomas, St. Jan, 
Jost van Dyke, Tortola, Virgin Gorda, St. Croix. 

86. Saurothera vieilloti (Bonaparte). Puerto Rican Lizard 
Cuckoo. Vieques, St. Thomas (formerly). 

87. Grotophaga ani Linnaeus. Ani. Vieques, Culebra, Louis 
Pena, Culebrita, Cayo Norte, St. Thomas, St. Jan, Jost van Dyke, 
Tortola, Beef Island, Salt Island, Virgin Gorda, Anegada, St. Croix. 

88. Gymnasio nudipes newtoni (Lawrence). Newton ^s Owl. Vie- 
ques (?), St. Thomas, St. Jan, St. Croix. Extinct. 

89. Antrostomus carolinensis (G m e 1 i n) . Chuck-wilPs-widow, 
Vieques, St. Croix. 

90. Nephoecetes niger niger (Gmelin). West Indian Black Swift, 
St Croix. 

91. Orthorhynchos exUis exilis (Gmelin). Gilt-crested Hu mm in g - 
bird. Vieques, Culebra, Culebrita, Cayo Norte, St. Thomaa, St. Jan, 
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Jost van Dyke, Tortola, Salt Island, Virgin Gorda, Anegada, St. 
Croix. 

92. 8ericote$ holosericeus holosericem (Linnaeus). Blue-breasted 
Hummingbird. Vieques, Culebra, Culebrita, Cayo Norte, St. Thomas, 
Little Saba, St. Jan, Tortola, Beef Island, Salt Island, Virgin Gorda, 
Anegada, St. Croix. 

93. Anthracothorax aurulentus (Audebert and Vieillot). Puerto 
Bican Mango Hummingbird. Vieques, Culebra, Culebrita, St. 
Thomas. St. Jan, Anegada. 

94. Megaceryle alcyon alcyon (Linnaeus). Belted Kingfisher. 
Vieques, Culebra, Louis Pena, Culebrita, Cayo Norte, St. Thomas, 
St. Jan, Jost van Dyke, Tortola, St. Croix. 

95. Melanerpes portoricensis (Daudin). Puerto Rican Wood- 
pecker. Vieques. 

96. Sphyrapicus varius varius (Linnaeus). Yellow-bellied Sap- 
sucker. St. Croix. 

97. Tyrannies dominieensis dominicensis (Gmelin). Gray King- 
bird. Vieques, Culebra, Louis Pena, Culebrita, Cayo Norte, St. 
Thomas, St. Jan, Jost van Dyke, Great Thatch Island, Tortola, Beef 
Island, Salt Island, Virgin Gorda, Anegada, St. Croix. 

98. Tolmarchus taylori (Sclater). Puerto Rican Petchary. Vie- 
ques. 

99. Myiarchus antillarum (Bryant). Puerto Rican Flycatcher. 
Vieques. 

100. Elaenia martinica riisii Sclater. Riise^s Blaenia. Vieques, 
Culebra, Louis Pena, Culebrita, Cayo Norte, St. Thomas, St. Jan, 
Jost van Dyke, Great Thatch Island, Tortola, Beef Island, Virgin 
Gorda, Anegada, St. Croix. 

101. Hirundo erythrogaster Boddaert. Barn Swallow. St. 
Thomas, St. Croix. 

102. Progne dominicensis (Gmelin). Caribbean Martin. Vie- 
ques, St. Croix. 

103. Corvus leucognaphalus Daudin. Puerto Rican Crow. St. 
Croix (extinct). 

104. Mimus polyglottos orpkeus (Linnaeus). Jamaican Mocking- 
bird? Vieques, Culebra, Culebrita, Cayo Norte, St. Thomas, St. Jan, 
Tortola, Salt Island, Virgin Gorda, St. Croix. 

105. Margarops fuscaius fuscatus ( V i ei Uo t) . Pearly-eyed 
Thi^asher. Vieques, Culebra, Louis Pena, Culel^rita, St. Thomas, St. 
Jan, Jost van Dyke, Tortola, Virgin Gorda,. St. Croix. 

106 . Fireo calidris calidru Jamaica.n Vireo. Vie- 

qw, Lonis Pefia, Culebrita, St. Thomas, St. Croix. 
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107. Coereba portoricensis sancti-thomae (Sundevall). Virgin 
Islands Honey Creeper. Vieques, Culebra, Louis Pena, Culebrita, 
Cayo Norte, St. Thomas, St. Jan, Jost van Dyke, Tortola, Beef 
Island, Virgin Gorda, Anegada. 

108. Coereba newtom (Baird). St. Croix Honey Creeper. St. 
Croix. 

109. MnioiiUa varia (Linnaeus). Black and White Warbler. 
Vieques, Culebra, St. Thomas, St. Croix. 

110. Cornpsothlypis americana pusilla (Wilson). Northern Pa- 
rula Warbler. Vieques, Culebra, Louis Pena, St. Thomas, Jost van 
Dyke, Tortola, Virgin Gorda, St. Croix. 

111. Dendroica tigrina (Gmelin). Cape May Warbler. Vieques, 
St. Thomas, St. Croix. 

112. Dendroica petechia cruciana ^undevall. Puerto Rican 
Golden Warbler. Vieques, Culebra, Louis Pena, Culebrita, Cayo 
Norte, St. Thomas, Little Saba, St. Jan, Jost van Dyke, Tortola, 
Beef Island, Virgin Gorda, Anegada, St. Croix. 

113. Dendroica caerulescens caerulescens (Gmelin). Black- 
throated Blue Warbler. Vieques. 

114. Dendroica coronata (Linnaeus). Myrtle Warbler. Vieques, 
Culebra. 

115. Dendroica virens virens (Gmelin). Black-throated Green 
Warbler. St. Croix. 

[Dendroica dominica dominica (Linnaeus). Yellow-throated 
Warbler. St. Thomas (?).] 

116. Dendroica adelaidae Baird. Adelaide's Warbler. Vieques. 

117. Dendroica castanea (Wilson). Bay-breasted Warbler. St. 
Croix. 

118. Dendroica discolor discolor (Vieillot). Prairie Warbler. 
Vieques, Culebra, St, Thomas, St. Jan, Tortola, Virgin Gorda. 

119. Dendroica palmarum palmarum (Gmelin). Palm Warbler. 
St. Croix. 

120. Seiurus aurocapillus (Linnaeus). Oven-bird. Vieques, Cu- 
lebra, St. Thomas, Tortola, St, Croix. 

121. Seiurus noveboracensis noveboracenm (Gmelin). Water- 
thrush. Culebra, Louis Pena, St. Thomas, St. Jan, Jost van Dyke, 
Tortola, Beef Island, Virgin Gorda, St. Croix, 

122. Seiurus noveboracensis notabilis Eidgway. GrinnelPs Water- 
thrush. Culebra, St. Croix. 

123. Seiurus motacUla (YieiVLoi) . Louisiana Water-thrush. Vie- 
Ques, St Croix. 
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124. WUsonia canadensis (Linnaeus). Canada Wwbler. St. 
Croix. 

125. Setophaga ruticUla (Linnaeus). Redstart. Vieques, Cule- 
bra, Louis Pena, St. Thomas, St. Jan, Tortola, Virgin Gorda, St. 
Croix. 

126. Doliehonyx oryzivorus (Linnaeus). Bobolink. Vieques. 

127. Icterus icterus ridgwayi (Hartert). Troupial. St. Thomas. 

128. Holoquiscalus mger hrachypterus (Cassin). Puerto Rican 
Grackle. Vieques, Culebra (t). Introduced in St. Croix. 

129. Molothrus honariensis minimus Dalmas. Dwarf Cowbird. 
Vieques (accidental). 

130. Piranga erythromelas Vieillot. Scarlet Tanager. Tortola 
(?), St. Croix. 

131. Tiaris bicolor omissa Jardine. Carib Grassquit. Vieques, 
Culebra, Louis Pena, Culebrita, Cayo Norte, St. Thomas, St. Jan, 
Jost van Dyke, Tortola, Beef Island, Salt Island, Virgin Gorda, 
Anegada, St. Croix. 

132. Tiaris olivacea bryanti (Ridgway). Bryant’s Grassquit. 
Vieques, Culebra. 



THE BIBDS OF BABBUDA, WITH NOTES ON THEIR ECO- 
NOMIC IMPOBTANCEi AND RELATIONSHIP TO 
THE PUERTO RICAN AVIFAUNA 


By Stuart T. Danforth, 

Professor of Zoology and Entomology, College of Agriculture and Mechanic Arts, 
University of Puerto Rico. 

Barbuda is a lo’wl coral island surrounded by dangerous reefs 
situated twenty-five miles due north of Antigua in the northern 
part of the Lesser Antilles. It has an area of 62 square miles. The 
island is very flat, most of it being scarcely twenty feet above the 
sea, and so level that in order to drive teams (or automobiles, if 
there were any on the island) all that is necessary is to clear away 
sufiScient brush. In the eastern part ♦of the island there are some 
low limestone hills known as The Highlands, the highest point of 
which attains an elevation of 205 feet. In the western part of the 
island is an enormous shallow salt lagoon known as the Salt Pond, 
or the Lagoon, with an outlet to the sea at its northern end, and 
bounded on the west by a narrow strip of land. The island’s only 
village, Codrington (in which all of its 903 inhabitants are obliged 
by law to live) is situated on the shore of the southeastern part of 
this lagoon. Small sailing vessels proceed directly to the village, 
but larger craft have to anchor at a considerable distance off the 
landing known as The River on the south coast of the island, three 
and a half miles from Codrington. 

The climate of the island is dry, and there is no fresh water on 
the surface, although this is easily obtained from wells. Xerophytic 
brush occurs everywhere, this being generally very dense in the 
northern part of the island and of a more open nature in the south- 
ern part. Mangrove swamps occur along the coast. 

From 1691 until 1870 Barbuda was leased by the British Crown 
to the Codrington family, who used it as a stock farm for their 
estates in Antigua and also as a shooting estate. Afterwards other 
leases were granted, but in 1898 the Crown resumed possession and 
the island passed under the government of Antigua. The Codring- 
tons introduced deer and guinea fowl. Remnants of these still sur- 
vive. Land tortoises are abundant in the southern part of the' island. 
A living immature specimen sent to Dr. Thomas Barbour was 
identified as Testudo tabulata Walbaum. It may have been intro- 
duced. 
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Comparatively few ornithologists have visited Barbuda, probably 
due in part to the lack of transportation facilities. 

The first ornithological collections on Barbuda were made by 
Count Dalmas who visited the island in 1875 on a yachting cruise 
on which he also visited the Canary Islands, various islands of the 
Antilles, the coast of Venezuela, and the west coast of Africa. Ap- 
parently no complete account of his collections, which went to the 
Paris Museum, has been published, but B.‘ Oustalet (Bulletin de la 
Societe Zoologique de France, Vol. 20, 1895, p. 184) described Loxi~ 
gilla Chazaliei from two specimens which Dalmas collected on Bar- 
buda February 25, 1875. 

The next collections were made in the late summer of 1877 by 
F. A. Ober for the Smithsonian Institution. George N. Lawrence 
reported on this collection (Proceedings of the U. S. National Mu- 
seum, I, 1878, pp. 232-242). He lists 39 species from Barbuda, 
but by no means all of these were collected, and some were recorded 
on very doubtful hearsay evidence only. 

In the late summer and fall of 1903 H. 6. Selwyn Branch spent 
considerable time collecting on Barbuda, and obtained 158 birdskins 
there. These were later obtained by the U. S. National Museum, 
and reported upon by J. H. Eiiey (Smithsonian Miscellaneous Col- 
lections, Quarterly Issue, II, 1905, pp. 277-291). 

In the early part of January, 1930, James Bond, collecting for 
the Academy of Natural Sciences of Philadelphia, spent a few days 
on Barbuda, but to date has published no account of his collections, 
with the exception of a few notes on Dend/roica subita whieh. were 
published in the Proceedings of the Academy of Natural Sciences 
of Philadelphia, Vol, 82, 1930, p. 334. 

The present writer, accompanied by an assistant, Virgilio Biaggi, 
Jr., spent three days collecting on Barbuda in August 1933. We 
sailed from Antigua at 3 A,M. on August 13 on the S.S. ‘‘Saint 
BaphaeP’ which had been specially chartered to take a party of 
French sportsmen from Martinique on a hunting trip to Barbuda, 
BB guests of theiie gentlemen. We arrived at “ The Biver“, Barbuda, 
four hours later. Landing on the sandy beach was accomplished 
m three stages, first by a motorboat until the water became too 
fii^allow^ then by a rowboat, and the last part of the way by wading, 
Mr* Carlton Moore, the warden of Barbuda, Was awaiting us with 
fe transportation to the village. On 

collectihg, at that obeajmtioh 

of August 15, whan wc Yctuxned^ 
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“iltophaer’, wtich sailed that night for Antigua. During these three 
days we visited the brushy country north and south of Codrington, 
the salt lagoon and its bordering mangrove swamps, and made an 
Extended trip on foot to the Highlands, ascending to the highest 
point of land on the island. Observations were made on 33 species 
of birds, of which 11 were collected. 

. An examination of the literature available shows that before the 
time of the writer visit 47 species of birds had been positively 
recorded from the island, and 9 additional species doubtfully listed. 
Seven species are here definitely recorded for the first time, including 
two which had previously been listed questionably, bringing the list 
up to 54 species known to occur in Barbuda. The 7 species which 
have been listed doubtfully are here treated hypothetically, and in 
the list which follows are enclosed in brackets. 

Thirty-six of' the fifty-four birds positively known from Barbuda 
aire even subspecifically identical with birds. found in Puerto Rico. 
Of the remaining eighteen species, eight are only subspecifically 
distinct from forms found in Puerto Rico, and seven more represent 
•genera found likewise in Puerto Rico, leaving only four genera 
found in Barbuda which are not also found in Puerto Rico. There- 
fore a study of the birds of Barbuda, including their economic im- 
portance, gives us a good insight into our own avifauna. 

It is of special interest to note the relationships of Dendroica 
:subita of Barbuda to D. adelaidae of Puerto Rico. These two species, 
together with D. delicata of St. Lucia, constitute what German 
Ornithologists term a formenkreis, a group of closely related species 
within a genus. The distribution of this formenkreis is most re- 
ipiarkable in being so disconnected on three widely separated islands, 
with no representation of the group occurring on intervening islands. 
The appearance of these birds is so similar that they have been re- 
garded by some authorities as only subspecifically distinct, but due 
to: interruptions in the distribution of the group it seems best to 
i?^ard the forms as distinct species within a formenkreis. Their 
liabits are very similar, except that D, adelaidae and D, suhita prefer 
4ry brushy regions, whereas D. delicata of St. Lucia, due to the 
gejoerally humid nature of that island, is obliged to adapt itself to . 
w^jftt^ eond The songs of the three forms are quite distinct, 

W^h is an additional reason for regarding them as distinct species. 

The writer is greatly indebted to the French sportmen, and espo- 
‘Mildly to their representative in Antigua, Mr. Alex. A. Camacho, who 
jgoiade the trip to Barbuda possible ; and to Mr. Carlton Moore, the 
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warden of Barbuda, and Mrs. Moore, for hospitality and assistance in 
many ways while on the island. 

An annotated list of the birds known to occur on Barbuda follows. 
The specimens collected by the writer are in his private collection, 
which is at present deposited at the College of Agriculture and 
Mechanic Arts of the University of Puerto Rico. 

[Podilymbus podiceps antillarum Bangs. Antillean Grebe. ‘‘Di- 
ver”. Recorded doubtfully by Ober.] 

1. Phaethon lepturus cateshyi Brandt. Yellow-billed Tropic Bird. 
Pound by Ober breeding in cliffs in the eastern part of the island. 

2. Pelecanus occidentalis occidentalis Linnaeus. Brown Pelican. 
Ober states that it breeds. 

3. Fregata magnificens rothschildi Mathews. Man-o-war Bird. 
‘ ‘ Scissor-tail ’ \ A common resident. Ober states that it lays in June, 
and that he found young still in the nest at the time of his visit. In 
August 1933 the species was common. On one occasion as many aa 
eight were seen together. 

4. Ardea herodias herodias Linnaeus. Great Blue Heron. Ober 
states that it is migratory, arriving about the first of September. 

[CasmerodiiLS albus egretta {Gmelin). Egret. Recorded doubt- 
fully by Ober on hearsay evidence.] 

5. Leucophoyx thula thula (Molina). Snowy Egret. Branch 
collected a male on September 22, 1903. 

6. Florida caerulea caerulescens (Latham). Southern Little Blue 
Heron. Common resident. In 1933 individuals in both blue and 
white plumages were seen in various localities. 

7. Butorides virescens maculatus (Boddaert). West Indian Green 
Heron. Common resident. A number were seen near Codrington on 
August 13 and 15, 1933. 

8. Nyctanassa violacea violacea (Linnaeus). Yellow-crowned 
Night Heron. In 1903 Branch obtained two specimens on Barbuda. 
On August 13, 1932, vte observed an adult along the east shore of 
the lagoon. 

9. Dendrocygna arborea (Linnaeus). West Indian Tree Duck. 

“Whistler”. Branch obtained a male on November 16, 1903. The 
bird which was recorded by Lawrence under the name of Clcmguta 
glaudon is possibly this species, as he also refers to it as the “Whist^ 
ler”, which the Tree Duck is known locally. 

W. Dafila bahamensis bahamensis Linnaeus. Bahama Dudk; 
‘^White-throat Duck’\ Recorded by Lawrence and Riley. 
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[Falco peregrinus anatum Bonaparte. Duck Hawk. Becorded by 
Ober on hearsay evidence.] 

11. Falco sparverius caribaearum Gmelin. Lesser Antillean Spar- 
row Hawk. ‘‘Killi-killi’\ Recorded as very common by Lawrence, 
and Branch obtained 6 specimens. In 1933 just three specimens were 
seen. On August 14 one was found dead by a road northeast of 
Codrington, and a female, apparently its mate, was collected a few 
feet beyond. Its stomach contained two Anolis lizards about two 
inches long. Another bird was seen the next day two miles south 
of Codrington. 

12. Numida galasata Pallas. Guinea Hen. Said to have been 
introduced by the Codringtons many years ago, but reputed to have 
become rather scarce in recent years and found only in the woods at 
a considerable distance from the town. The French sportsmen ob- 
tained a few in their bags, and others were served as food at the 
Government House during our stay. 

13. Rallus longirostris manglecola Danforth (?). Clapper Rail. 
A BoZZiis recorded by Ober as resident but not common might prove 
to be this form if specimens could be collected. Special eflEorts were 
made in 1933 to obtain this bird, but although some likely mangrove 
swamps were visited none were seen or heard. 

14. OalUnula chloropus portoriccnsis Danforth. Antillean Galli- 
nule. Branch obtained three specimens in 1903. 

[Fulica caribaea Ridgway. Caribbean Coot. Coots were listed 
questionably by Lawrence as migrants.] 

[Charadrius hiaticula semipalmatus Bonaparte. Semipalmated 
Plover. Listed questionably by Lawrence.] 

15. Pluvialis dominica dominica (Miiller). Golden Plover. In 
Ober’s day these birds arrived ‘‘in immense flocks flrst storm (N. W. ; 
after Sept, lst'^ Branch obtained a male September 2, 1903. In 
recent years Golden Plovers appear to be scarcer throughout th(5 
West Indies. 

16. Arenaria interpres morinella (Linnaeus). Ruddy Turnstone 
Ten birds observed by the writer near Codrington on August 15, 1933, 
apparently constitute the flrst record for the island. 

[Capella delicata (Ord). Wilson’s Snipe. Recorded by Ober cm 
hearsay evidence. ] 

17. Numenius phaeopus hudsomcus Latham. Hudsonian Curlew. 
Stated by Ober to be common and breeding, although this last state- 
ment must be accepted as doubtful. Branch collected females on 
September 25 and November 12, 1903. On August 13, 1938, the 
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writer noted a flock of four in a mangrove swamp near the southern 
end of the lagoon, but they were so shy it proved impossible to' collect 
any. 

18. Actitis ntacvla/ria (Linnaeus). Spotted Sandpiper. Strangely 
enough this ubiquitous species does not seem to have been recorded 
from Barbuda until now. On August 13, 1933, ten were observed 
on the east shore of the lagoon, and six on August 15. 

19. Tringa soUtaria solitaria Wilson. Solitary Sandpiper. Re- 
corded doubtfully by Lawrence. The first definite record is of one 
observed by the writer at a stock-watering hole near Oodrington on 
August 14, 1933. 

20. Tringa flavipes (Gmelin). Lesser Yellowlegs. Listed by 
Lawrence as “Common; resident or nearly so”. Examples were 
noted by the writer on August 13, 14 and 15, 1933. 

21. Catoptrophorus semipcHmatus semipalmatus (Gmelin). Re- 
corded by Ober as common. 

22. Erolia melanotos (Vieillot). Pectoral Sandpiper. Branch 
collected a male on September 22, 1903. 

23. Erolia fiiscicolUs (Vieillot). White-rumped Sandpiper. 
Branch collected females on September 20 and 22, 1903. 

24. Erolia minutUla (Vieillot). Least Sandpiper. About 40 
observed near Codrington on August 13, 1933, and 20 on the 15th. 
Not previously recorded. 

25. Ereunetes pusillus (Linnaeus). Semipalmated Sandpiper. 
Recorded by Lawrence and Riley. 

26. Himantopns himantopvs mexicanus (Muller). Black-necked 
Stilt. Reported by Ober, who said it w(as not common. 

27. Larus atricilla Linnaeus. Laughing Gull. Stated by Ober to 
breed, but he gives no evidence for the statement. In August, 1933 
the species was observed commonly along the coast. 

28. Sterna hirundo hirundo Linnaeiis. Common Tern. Brandi 
cbEeeted a femtde September 24, 1903. 

29. ThoHassens masdmus maximus (Boddaert). Royal Tern. Re- 
corded doubtfully by Lawrence. One was observed by the writer at 
“The River” August 13, 1933. 

SO. Co^umba UueoeephxAa Linnaeus. V^te-crowned Hgeon. 
‘‘White-head Pigeon”. Common remdent, recorded by both Law- 
rimee and Riley. In August 1933 the apedas was found to Im fairly 
OonEdon, especially at the Wj^landii. The SVench spOr^^ had a 
l^eir to and toenred about A tolf-fi^ini yot^ aUvU^ 

badt'to'hCtfthdiqua' 
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81. Columha squamosa Bonnaterre. Scaled Pigeon. One was 
noted in* the day's bag of the French sportmen on August 15, 1933. 
This apparently constitutes the first record for the island. 

32. Zenaida aurita aurita (Temminck and Knip). Zenaida Dove. 
'‘Turtle Dove". Abundant and generally distributed. During their 
three days of hunting in August 1933 the French sportsmen shot 
over 6,000 of them. In addition they captured nearly 100 living 
young not yet able to fly which they took back to Martinique in 
cages. One was collected by the writer on August 15. 

33. Columhigallina passerina nigrirostris Danforth. Ground Dove. 
Abundant resident. A female was collected August 13, 1933. 

34. Oreopeleia mystacea mystacea (Temminck). Bridled Quail 
Dove. Cory (Cat. West Ind. Birds, 1892, p. 97) lists the species 
from Barbuda. 

35. Coccyzus minor rileyi Ridgway. ^ Antigua Mangrove Cuckoo. 
Recorded by Ober as not common. Branch collected five specimens. 
In 1933 the writer collected a female south of Codrington on August 
15. No other examples of the species were seen. Its stomach con- 
tained three large Otiorhynchid weevils. 

36. Coccyzus americanus americanus (Linnaeus). Yellow-billed 
Cuckoo. Listed from Barbuda by Cory (Cat. West Ind. Birds, 1892, 
p. 102). Probably occurs as a straggler. 

37. Orthorkynchus exilis exilis (Gmelin). Crested Hummer. 
Common resident. In 1933 tw'o were seen at Codrington on August 
13 and six at Highlands the next day. 

38. Sericotes holosericeus holosericeus (Linnaeus). Blue-breasted 
Hummer. Common resident. Three were seen at Codrington Au- 
gust 13, 1933, and eight at Highlands the next day. 

[Eulampis jugtdaris (Linnaeus). Red-throated Hummer. Listed 
from Barbuda by Ridgway (U. S. National Museum Bulletin 50, 
1911, p. 478), the authority cited being Lawrence (Proc. U. S. Nat. 
Museum, 1878, p. 240). On investigation of this reference no cita- 
tion of the species by name is found, but under Orthorkynchus exilis 
occurs the f ollowing statement, quoted from Ober's notes: "... Rev. 
Mr. Curley (one of the proprietors) described a larger species visit- 
ing the island later, resembling exactly (he said) the Mango, of 
which he had a colored plate." As this evidence is so indefinite 
the species is relegated to the hypothetical list.] 

S9, Megaceryle alcyon alcyon (Linnaeus). Belted Kingfisher. 
Migrant from North America, probably common in winter. Branch 
collected specimens on August 17 and November 19, 1903. 



480 THE JOURNAL OF AGRICULTURE OF THE UNIVEESITY OF P. R. 

40. Tyrannus dominicemis vorax (Vieillot). Large-billed King- 
bird. Loggerhead Common resident. 

41. Myiarchus oheri berlepschii Cory. St. Kitts Flycatcher. 
Recorded by Ober as found infrequently in the thick laurel scrub. 
Branch collected nine in 1903. In 1933 the species was found spar- 
ingly distributed in the dense xerophytic scrub, one being seen south 
of Codrington on August 13 ; four, of which a male and two females 
were collected, at Highlands on August 14; and two northeast of 
Codrington the same day. The measurements of the male collected 
are: Wing 82.0; tail 80.2; culmen from base 25.1; tarsus 22.3 
millimeters. The two females measure: Wing 82.7-87.3; tail 85.1- 
83.3 ; culmen from base 26.0-26.1 ; tarsus 23.4-23.3 millimeters. The 
three birds collected had eaten 81.6 per cent of animal matter and 
18.4 per cent of vegetable material. One stomach contained 6 
Otiorhynchid weevils (Lachnopus sp.), a small Lepidopterous larva, 
and 12 seeds of Solanum hahamensis. Another had a land snail, 9 
Geometrid larvae, a large Otiorhynchid weevil, a large leguminous 
seed, and 11 seeds of Solanum hahamensis. The third contained a' 
large Otiorhynchid weevil, some unidentified insect fragments, and 
some pieces of seeds. 

42. Margarops fuscatm fuscatus (Vieillot). Pearly-eyed 
Thrasher. ‘‘ Thrush Branch collected five specimens in 1903. In 
1933 the writer observed five at Highlands on August 14. 

43. Allenia apicaUs (Hartlaub) . Scaly-breasted Thrasher.. 

Thrush’’. In 1903 Branch obtained three specimens. On August 

14, 1933, the writer observed three at Highlands. 

44. Cinclocerthia ruficanda pavida Bidgway. St. Kitts Trembler. 
''Thrush”. Apparently very scarce, the only records being of Ober. 
In 1933 special search was made for this bird to no avail. 

45. Vireo calidris harhadensis Bidgway. Barbados Vireo. Com- 
mon ; breeds. Many observed in August 1933. 

46. Coereha dominicana (Taylor). Dominica Honey Creeper. 
"Yellow-throat”. Common resident. A male was collected August 
14, 1933, at Highlands. Its stomach contained fragments of insects. 

47. Dendroica petechia bartholemica (Sundevall). Golden War- 
bler. "West Indian Canary”. Common resident, found both in 
the mangroves and throughout the xerophytic brush. On August 14, 
1933, several females were noted feeding young on the wing. Three 
males were collected, one at llie edge of the lagoon August 13, anothet 
at Highlands August 14, and Ihe third south of Codrington August 
16* st^ contained nothing but kmeet mat^^ among 
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which two Syrphid flies {Mesogram^m sp.) and a Lepidopterous 
larva were recognized in one, and five Lepidopterous larvae, an ant 
pupa, and fragments of Coleoptera, including Chrysomelidae, in the 
other. 

48. Dendroica suhita Riley. Barbuda Warbler. ‘‘Christmas 
Bird’". This warbler, the only bird peculiar to Barbuda, with the 
possible exception of the Loxigilla)^ is closely related to 2>. adelaidae 
of Puerto Rico, and D. suhita of St. Lucia. According to Bond its 
song is intermediate between the songs of these two forms. It is 
very common in Barbuda, particularly in the more open brushy 
oountry south of Codrington. In this region, where the vegetation 
oonsisted of an almost pure stand of shrubs which Dr. N. L. Britton 
has identified as Volkameria aculeata L., this warbler was absolutely 
the most abundant bird. It was much less common in the denser 
mixed scrub of the northern part of the island. Only a few were 
singing at the time of my visit; the song was a sort of warbling 
without the characteristic trill of the song of D. adelaidae; in fact 
the song suggested that of D. aestiva more than that of D. adelaidae. 
Bight specimens were collected on August 13, 14 and 15, 1933, seven 
of them south of Codrington and one at Highlands. On August 13 
an old nest which appeared to be of this species was found; it was 
a cup-shaped structure of grasses and other plant fibers placed about 
five feet above the ground in a Volkameria bush. Three stomachs 
contained 96.6 per cent of animal matter and 3.4 per cent of vegetable 
material. Lepidopterous larvae were found in aU the stomachs and 
constituted 64.6 per cent of the food. Diptera, a Pyralid moth, and 
Coleoptera (including a small Bostrichid beetle and two Crypto- 
cephaline fleabeetles) were also recognized. The vegetable material 
consisted of some fragments of grass in on stomach and two small 
seeds in another. 

49. Dendroica discolor discolor (Vieillot). Prairie Warbler. 
Migrant from North America. Branch collected specimens on Nov- 
ember 2 and 23, 1903. 

50. Setophaga ruticilla (Linnaeus) American Redstart. Winter 
migrant. Branch collected seven specimens between August 10 and 
November 23, 1903. 

51. Holoquiscalus fortirostris fortirostris (Lawrence). Barbados 
Graclde. “ Blackbird Introduced from Barbados, according to 
Mr. Carlton Moore, warden of Barbuda, in the period between 1912 
and 1914. Now the species is common in the vicinity of the village of 
Oodrington, but was not observed elsewhere. As many as 150 were 
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seen in one flock shortly before dusk on Ai^nst 14, 1933. On tluA 
date a male was collected. It is definitely forUrostris, and all 
other birds seen appeared to be of that form also, as very littJo 
difference in color could be noted between different individuals i» 
the flocks, and all appeared to be of small size. The wing of tho 
male collected measures 104.7 millimeters. In this connection it 
might be mentioned that all specimens noted in Antigua in July and 
August of the same year also appeared to be typical fortirostris and 
a pair collected were definitely so. The wing of the male measuiw 
103.8 and of the female 91.2 millimeters. The stomach of the bird 
collected on Barbuda contained 30 large black seeds and fragments 
of a beetle. 

52. Tanagra ftavifrons flavifrons (Sparrmann). Lesser AntiUeaii 
Euphonia. Apparently very rare. The only record is of a male cd- 
leeted by Branch in 1903. 

53. Loxigilla noctis chazaliei Oust&let. Barbuda Bullfinch. “Spar- 
row”. Common resident. The first record is of two collected on 
February 25, 1875 by Dalmas, which were used by Oustalet m 
describing LoxigUla Chazaliei as a new form, which has been generally 
forgotten by ornithologists. However, I am constrained to revivS 
this name at least temporarily until a fuller investigation can be 
made into the relationships of the various forms of L. noctis, due t» 
the evident difference between tlie bullfinches of Barbuda and Antigua. 
Those of Barbuda are much grayer in color, a difference that is even 
more noticeable in the field than with the bird in the hand. Males 
were collected on the east shore of the lagoon August 13 and at‘ 
Highlands August 14, 1933. A stomach contained nothing but frag- 
ments of seeds. 

54. Tiaris hicohr omissa Jardine. Carib Grassquit. “Graa^^ 

bird”. Abundant resident. Males were collected at Highlands 
August 14 and south of Codrington August 15, 1933. Their stomachs 
were filled with small seeds. • 



A NEW aBOXTND DOVE FROM THE WEST INDIES 

By Stuart T. Danforth 

In a series of 40 Ground Doves in my collection obtained in Puerto 
Rico, the Virgin Islands and the northern Lesser Antilles, I find 
that there is a constant difference in the color of the bills of freshly 
killed specimens. Specimens from Puerto Rico, Culebra and Cayo 
Norte have the basal two-thirds of the bill bright rose red and the 
tip black or dusky. Those from St. Croix and the Lesser Antilles 
have the bill of a uniform dusky color with no trace of red at the 
base, sometimes with a trace of dull orange-yellow. Specimens from 
St. Thomas and the British Virgin Islands are intermediate in this 
respect, the bill being mainly dusky with' a small amount of rose red 
at the base. Since these differences are constant, it seems desirable 
to regard the Ground Doves inhabiting this area as belonging to two 
forms. To the bird from Puerto Rico and the Virgin Islands the 
name Columbigallina pdsserina portoiicensis (Lowe) can be applied, 
but the bird from the northern Lesser Antilles is apparently left 
without a name, so I propose to call it 

Ooltunbigallina passerina nigrirostris subsp. nov. 

Type. — Coll. S. T, Danforth No. 1532, adult male, Canada Hill, 
St. Kitts, B. W. L, June 22, 1935. Collected by S. T. Danforth. 

Subspecific characters . — Similar to Columbigallina passerina por- 
toricensis (Lowe), but color of bill entirely dusky, occasionally with 
a trace of dull orange yellow at the base. 

Measurements of type.— Wing 79.0; tail 60.6; culmen from base 
15.7; tarsus 16.8; length (in flesh) 173; extent 253.5 millimeters. 

Range.St. Croix and northern Lesser Antilles from St. Martin 
south probably to Dominica, Specimens examined from St. Croix, 
St. Martin, St. Eustatius; St. Kitts, Nevis, Barbuda and Antigua. 

Remarks . — ^Although specimens from Guadeloupe and Dominica 
have not been examined, they are probably referable to this form, 
as Verrill (Trans. Ct. Acad., 8, 1892, p. 324) remarks that birds 
from Dominica have a ^^brown'^ bill. 

Sx>ecimens from St. Thomas, St. Jan, and the British Virgin 
Islands are intermediate, showing much less red at the base of the 
bill t^^ specimens from Puerto Rico and Culebra, but are best 
regarded m portoricen^. 
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Any differences in plumage and size between the two forms are. 
so slight as not to be worthy of note. The wings of 28 specimens 
(regardless of sex) of portoricensis measure 76.7 — 82.8 millimeters 
(average 79.57) ; those of 12 specimens of nigrirostris measure 74.6 — 
81.4 millimeters (average 78.01). 

Material examined: — CdumbigaMim passerina portoricensis 28 
specimens (Puerto Eico 14, including 3 from Caja de Muertos; 
Culebra 3; Cayo Norte 2; St. Thomas 2; St. Jan 2; Jost van Dyke 
1; Tortola 2; Beef Island 1; Virgin Gorda 1). ColumbigaUina 
passerina nigrirostris 12 specimens (St. Croix 2; St. Martin 2; St. 
Eustatius 1; St. Eitts 3; Nevis 2; Barbuda 1; Antigua 1). 



THE PUERTO RICAN FORM OF THE BROAD WINOED HAWK 

By Sttjart T. Danporth aiid J. Adger Smyth. 

The Broad-winged Hawk is at present a very rare bird in Puerto 
Rico, there being no certain record of specimens having been obtained 
there until now. Therefore the capture of a specimen by one of the 
writers is of more than ordinary interest, especially as it appears to 
represent a race hitherto unknown to science, which may be known as 

Buteo platypterus brunnescens, subsp. nov. 

Type. — Adult female, ovary well developed, coll. S. T. Danforth 
1890, collected op El Yunque Mountain, Puerto Rico, August 2, 1935, 
by J. Adger Smyth. 

Stibspecific characters. — Darker than any other known form of 
B. platypterus. Smaller than typical B. p. platypterus; larger than 
B. p. insuUcola or B. p. rivien. 

Measurements of type. — Length (in flesh) 387.5; extent 856.2; 
wing (chord) 264.5; tail 159.0; culmen from cere 20.8; tarsus 56.3 
millimeters. 

Remarks. — The upper parts in general of the new form are slightly 
darker than fuscous black. The underparts are tawny olive so 
heavy barred with mummy brown that the bars are nearly confluent 
on the throat and breast. 

The measurements of some female specimens of Broad-winged 
Hawks from the Lesser Antilles in the Danforth collection are given 
for comparison: One female B. p. insuUcola from Antigua, length 
(in flesh) 394; extent 849; wing 251.8; tail 151.5; culmen from 
cere 1915; tarsus 56.4 mm. Two female B. p. rivieri from St. 
Lucia, length in flesh (one) 375; extent (one) 825; wing 246.6- 
265.8 (256.2); tail 157,9-159.0 (158.4); culmen from cere 18.9- 
19.3 (19.1) ; tarsus 54.2-54.0 (54.4). Three female B. p. antillarum 
from Grenada, length (in flesh) 390.0-410.0 (396.6) ; extent 875.0- 
919.0 (890.3), wing 260.6-272.6 (267.4); tail 153.8^166.6 (158.9) ; 
culmen from cere 19.3-20.5 (19.9) ; tarsus 54.0-57.0 (55.4) mm. 

It might be remarked that from the material at hand B. p. rivieri 
does not appear to be a well marked form, although birds from St. 
Lucia average somewhat smaller and darker than those from Grenada. 
No Cuban examples were seen, but Riley (Auk, 1908, p. 271) found 
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only slij^lit differenoes in color between B, p, antillarum and Cuban 
birds, notint]!: liiat tlie ])rincipal difference was in the smaller size 
or crtif it laruin , and eould not distinguish it as regards colors from 
North American birds. As the present specimen from Puerto Rico 
is so decidedly darker than any specimens seen from North America 
or the L(\sser Antilles, w e have no hesitation in describing it as a new 
form. 
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